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SUMMARY
WASTE MANAGEMENT FACILITY

The Waste Management Facility (WMF) will provide on site recoverable disposal for low level
mixed environmental remediation waste at RFETS The WMF will provide a 100 000 cubic yard
waste cell and support facilities The waste cell will be used only for environmental remediation
wastes also described as past practices wastes generated at RFETS The WMF wall be located
at the site of future Cell #4 of the New Sanitary Landfill Support facilities include a pre
engineered steel building for equipment decontamination personnel showers and office space
leachate storage tanks and a storm water evaporation pond The WMF will be implemented
through a combined RFETS Interagency Agency (IAG) and RCRA permit modification process
as a Corrective Action Management Umit (CAMU) The WMF will be designed and constructed
in accordance with RCRA Subtitle C requirement and will meet State of Colorado siting
requirements

This Conceptual Design Report addresses the technical objectives cost estimate preliminary
safety assessment and value engineering assessment for the project The schedule funding
requirements and project risk assessment are provided in the Project Management Plan The
alternative studies including life cycle costs NEPA documentation site selection sociroeconomic
evaluations and public/stakeholder input are provided in the IM/IRA Decision Document An
analysis of on site verses off site disposal 1s provided in the Evaluation of On Site Versus Off
Site Remediation Waste Management Options for RFETS report Together these documents
provide the conceptual design documentation required by DOE Order 4700 1A A checklist
showing the location of the conceptual design documentation 1s provided in Appendix 1

The estimated project cost 1s

Cell Support Costs! $3 074 037

Cell Construction Costs 71,510,219
Total Cell Costs 10 584 256

Cap Support Costs' 2277509

Cap Construction Costs 2.484.243
Total Cap Costs 4762 243
Operations and Momitoring Costs 2 381 606
Additional Costs? 26,271,895
TOTAL PROJECT COST $44,000,000

! Includes design permitting procurement preconstruction procedures and project management
2 Includes building factor escalation procurement recovery site support site and company G&A and
contingency

WMF CDR Rev 0 September 26 1995
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The purpose of the Waste Management Facility (WMF) 1s to provide on site recoverable
disposal for low level mixed and Toxic Substances Control Act (TSCA) waste generated
by environmental remediation activities at the Rocky Flats Environmental Technology
Site (RFETS) Currently there 1s limited on site capacity for low level or low level
mixed waste generated by environmental restoration activities The WMF will provide a
new disposal cell with 100 000 cubic yards (yd*) of net waste capacity The facihity
design will accommodate the possible expansion to adjoining areas

The WMF will be one of several cells that will form a waste management complex at
RFETS The three phases 1n the development of this complex are described below

Phase I New Sanitary Landfill (NSL) A disposal cell and support facility for
solid (santary) waste and non hazardous D&D material The NSL 1s

currently under construction The cell has a capacity of 200 000 yd?

Phase Il Waste Management Facility A CAMU designated cell for remediation
wastes only 1ncluding associated D&D matenial The cell will have a net
capacity of 100 000 yd?

. Phase III Permitted Waste Cell This may be a future RCRA Subtitle C permitted

cell for both remediation and process wastes This permutted cell 1s not
part of this project Support facilities for the WMF will be used for the
permutted cell to the extent possible

The WMF will be designed to RCRA Subtitle C standards 1n accordance with the
Colorado Hazardous Waste Regulations 6 CCR 1007 3 and the Colorado Hazardous
Waste Disposal Facility Siting Regulations 6 CCR 1007 2 Part2 The Nuclear
Regulatory Commuission (NRC) radioactive waste disposal requirements of 10 CFR Part
61 will be used for guidance

11  LOCATION OF PROJECT

This project 1s located at the Department of Energy (DOE) RFETS 1n Jefferson County
Colorado The facility will be located at the site of the RFETS New Sanitary Landfill
(NSL) The cell will be located at the site oniginally proposed for Cell #4 of the NSL
The location of the NSL 1s shown on Figure 1 The conceptual layout of the NSL and
WMF site 1s shown on Drawing 51376 C001

. WMF CDR Re 0 1 September 26 1995
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GENERAL DESIGN CONCEPT

This section gives a brief summary of the design concept A more detailed description 1s
provided 1n Section 6

Waste Cell

The WMF waste cell will have a gross capacity of approximately 115 000 yd® to provide
a net waste capacity of 100 000 yd? including daily cover The cell 1s expected to be open
two to three years prior to closure The cell will have a double composite liner system
The cell will have leachate collection and leak detection systems The leachate collection
and leak detection systems will have fluid monitoring sensors and allow for the removal
of accumulated iquids Grid markers will be located around the perimeter of the cell to
document the location of waste for possible future retrieval

Support Facilities

The following support facilities will be required for the WMF

Building 283 A 6 000sq ft pre engineered steel building for vehicle decontamination
radiological survey locker room showers restrooms office/break space and spare parts
storage

Waste Staging Area A 1 750 sq ft concrete pad for unloading of containerized waste

Leachate Storage Tanks Three leachate storage tanks with a concrete secondary
containment berm and tanker truck loading station

Site Access and Secunity

A new road will be constructed to connect the WMF to the main access road for the NSL
A secunty fence will be constructed around the WMF to prevent unauthorized access
The fence will separate the WMF from the NSL

Utiities
Utilities will be provided at the WMF as follows
Storm Water Management All storm water run off from the facility will be retained on

sitte The WMF will be designed as a zero discharge facility  All run off from the site
will exther be collected 1n the leachate storage tanks or routed to an evaporation pond

WMF-CDR Re 0 2 S ptember 26 1995
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Electrical Power for the facility will be provided with a 13 8 kV line from the NSL A
transformer will be installed outside Building 283 Power will be required at Building
283 the leachate storage tanks and the cell sump nisers

Telephone A telephone system for Building 283 will be designed to connect with the
existing RFETS system

Water Supply Drinking (potable) water will be provided by the use of bottled water
Wash and decontamination water will be hauled to the site and stored 1n Building 283

Wastewater Wastewater from the Building 283 vehicle decontamination will be stored
1n tanks and transported to a treatment facility at RFETS Personnel wash and shower
water will be transported for disposal at the RFETS Sewage Treatment Plant
Incinerating type toilets will be used for Building 283

Fire Alarms Fire alarms will be communicated to the main plant via telephone service to
Building 283 The public address system (LSDW) warning system will be provided in
Building 283

Instrumentation All instrumentation for the leachate collection system leak detection
system leachate storage system and equipment decontamination system will alarm in the
Bulding 283 office area

Leachate Transfer and Storage System

A leachate transfer and storage system will be provided to manage leachate that 1s
generated and collected 1n the waste cell This system will transfer leachate from the
waste cell to the three 500 000 gallon leachate storage tanks Leachate will be transferred
from the storage tanks to a treatment system at RFETS by tanker truck

GENERAL DESIGN CRITERIA

The design of the facility will be 1n accordance with DOE Order 6430 1A General
Design Critenna  and applicable codes standards and guidelines as listed in Appendix 2
The Thtle II design including field changes for the NSL will be used for the WMF where
applicable

All equipment and facility sizes capacities and ratings etc listed within this Conceptual
Design are preliminary and are intended only to relay the general intent and scope of the
project Final sizing will be performed during Title Il design  All equipment will be
sized to operate at the RFETS site elevation of 6 000 ft above sea level

WMF-CDRR 0 3 S ptembe 26 1995



. The WMF will be designed according to the requirements of the appropriate regulatory
agencies and their permit conditions Regulatory requirements include those promulgated
by the Colorado Department of Public Health and Environment (CDPHE) 6 CCR 1007 3
Part 264 and 6 CCR 1007 2 Part2 The NRC requirements of 10 CFR Part 61 do not
apply to DOE facilities and will be used as gmidelines only The regulatory decision and
approval process for the WMF will be conducted as a Corrective Action Management
Unit (CAMU) under the Interagency Agreement (IAG) as a modification to the
Corrective Action section of the RFETS RCRA permit

14 FUNCTIONAL REQUIREMENTS

A copy of the Operational Requirements Document (ORD) for the WMF 1s provided 1n
Appendix 3 Functional requirements for the design include

100 000 yd® net waste capacity for low level mixed waste
Located at Cell #4 of the NSL
Remediation waste only bulk and containenzed no free liquids
Bulk wastes will require compaction at cell to specified density
Waste 1n drums or other containers may require removal from the
container compaction of the entire container or infilling with bulk waste
between waste containers

. Cell operational for two to three years
500 maximum with 250 yd® per day average waste placement
Waste prepared for placement prior to shipment to WMF  Storage
facilities at the WMF not required
Waste must be retrievable
Decontamination and survey of equpment required prior to leaving WMF
site
Leachate will be trucked or piped to Bmlding 891 Sitewade Treatment
Pant
WMF to operate one shuft per day five days per week

A listing of Applicable or Relevant and Appropnate Requirements (ARAR s) 1s provided
in the Interim Measure/Interim Remedial Action (IM/IRA) Decision Document

2 JUSTIFICATION
Ths project will provide on site capability for remediation wastes generated at RFETS
A detailed justification 1s provided 1n the Decision Document Without the WMF

remedia on wastes will require off site disposal at a cost of approximately $4 000 per yd®
versus the estimated $500 per yd?® for the WMF The waste identification and volumes

. WMF-CDR Re 0 4 Sepiember 26 1995
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‘ from the Decision Document for the WMF are provided 1n Table 1 Only D&D wastes
associated with remediation activities will be place in the WMF

3 RELATIONSHIP TO OTHER PROJECTS
The WMF 1s related to the following RFETS projects

1 New Sanitary Landfill The NSL 1s currently under construction and will provide
a disposal facility for sanitary waste generated at RFETS The WMF will be
located at the site of the proposed future Cell #4 of the NSL The NSL 1s not
designed or permutted to accept either hazardous or low level waste

2 Environmental Restoration Projects The WMF will be used as a management
site for current and future remediation wastes at RFETS

4 ALTERNATIVES

An alternative analysis for the WMF was performed as part of the Decision Document
Ten alternatives were evaluated including a consideration of hife cycle costs and
socioeconomic factors The alternative with the highest ranking was a Waste Cell located

. at the NSL site The Evaluation of On Site Versus Off Site Remediation Waste
Management Options study compared the life cycle cost of on site versus off site
disposal
. WMF-CDR Rev 0 5 September 26 1995 |
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® TABLE 1
WASTE IDENTIFICATION/VOLUMES FOR WMF

aste Source “Description of Media | Waste Type | Estimated Anticipated | Waste
(OU/IHSS 5) Total Volume Availabihty for
Volume after CAMU Cell
(vd*) Treatment
OU 4 Solar Ponds - Fr ] - - o,
Liners Asphaltic Material LLMW 11800 11800 Ist Qtr FY 97
Liners Basecourse Sails LLMW 11800 11800 Ist Qtr FY 97
r Sludge Sohdified Sludge LLMW 6000 10000 3rd Qtr FY 97
| Vadose Soil Soil LLMW 20000 20000 3rd Qtr FY 97
| Debns Building Materials LLMW 700 700 3rdQr FY 97 |f
PEA s (Top IHSS5) - - e G
H OU2 Trench T 1 Drums/Soxl LLMW 3000 1000 1stQr FY 97
Pyrophoric Uranium (rads/VOA)
OU2 Trench T 2 Soit HW (VOA) | 300 0 4th Qtr FY 95
ItOU 2 Trench T 3 Soils Samitary Sludge | LLMW 2700 200 3rd Qtr FY 96
possibly drums (rads/'VOA)
“ OU 2 Trench T-4 Soils Sanitary Sludge | LLMW 2700 200 4th Qtr FY 96
(rads/VOA)
OU 2 Trenches T 5 Soils Sanmitary Sludge | LLMW 6000 1000 FY 97/FY 98
. through T 11 asphalt planking
QU 2 Mound Area Soils Drums LLMW 5000 1500 3rd Qtr FY 97 ﬂ
OU2 903 Pad & Soils Asphaltic LLMW 10000 5000 4th Qtr FY 97 J
Lip Area Material 1
“ OU 9 Tanks 9/10 | Soil tanks piping LLMW 2000 300 2nd Qu FY 97 |
(Includes OU 8 HW :
IHSS 118 1) |
OU 9 Tanks 14/16 | Soil tanks piping LLMW 4450 3340 4th Qtr FY 97 |
HW |
OU9 Tank 8 Soil tanks piping LLMW 4500 800 ath Qu FY 97 |
HW %
|I OU 10 IHSS 129 Soil HW 2200 0 3rd Qr FY 96 ;
00 9 Tank 40 Soil tanks piping LLMW 1300 130 FY 97 |
H OU 6 B 1 Dam Hot | Soil LLW 8 8 3rd Qir FY 96 {
Spot Removal ‘,
II Additional Hot Spot | Soil HW 50 50 4thQtr FY 96 ||
Removals
Investigative Drill Cuttings/Sotl LLMW 1200 180 *See 1’
Derived Matenal - | HW LLW - ™ | Assumptions
(IDM)
|LGrand Total ___1 68208 I 78 450° ﬂ

®
[\

WMEF CDR Re 0 6 September 26 1995
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Assumptions for Table 1

OU 4 1s completely funded for FY 96 and FY 97 activities Volume estimate ranges from
160 000 yd® to 10 700 yd® The value chosen assumes the vadose and surficial soils will require
minmal remedial action based on nisk
The waste types exhibited are Low Level Mixed Waste (LLMW) Hazardous Waste (HW) and
Low Level Waste (LLW)
The majority of IDM waste (85 /) could be dispositioned for disposal now at the Sanitary Landfill
if Procedure FO 29A was approved The 1200 yd® 1s approximately 4450 drums
Potential Early Actions (PEA s) residuals will be disposed n the cell if soils cannot be returned to
the source location
This estimate does not include volumes for the remaining IHSS s of the Industrial Area because of
the lack of sampling information as a result of budget constraints The
OU1/0U3/0U5/0U6/0U7/0U11/ and OU15 activities are not anticipated to generate significant
waste volumes
The total estimate would be 78 450 yd® based on a 15/ fluff/expansion factor
Data Resource

The OU 2 data was received on August 1 1995 from A Ledford

The OU 2 data was received fron M Burmeister T Kramer and P Laurin

The OU 8/0U 9/0U 10 data was received from M Burmeister and C Cowdery
Unique Characteristics of Waste Sources

Trench T 1 of OU 2 potentially contains pyrophoric uranium
These Early Actions Removals are presently unknown as to when they will occur based on budget
constraints
The volumes of the Early Action Removals may not represent a total cleanup scenario based on
budget constraints

S  SITING

S1  SITING CRITERIA

The following regulatory siting critena apply to the WMF A summary of applicable
requirements 1s included Refer to the listed regulation for the specific requirements

1

2

6 CCR 1007 3 Part 264 18 Subpart C Installation Standards
Not located within 1000 ft of a fault which has had displacement in
Holocene time
New disposal facilities shall not be located 1n a 100 year floodplain

6 CCR 1007 2 Part2 Section2 53 Hazardous Waste Disposal Siting
Requirements
Provide reasonable assurance of 1solation away from natural
environmental pathways that could expose the public for 1000 years
Immediate area of the site 1s 1n strata of mimmal ground water flow

- Geologic strata surrounding the site combined with engineered barriers

shall provide a mimmum permeability of 107 cm/sec of sufficient

. WME-CDR Rev 0 7 September 26 1995

¥



. thickness between the nearest domestically or agriculturally usable aquifer
to 1solate any disposed matenals

Not impact or be impacted by surface waters

Terrain 1s such that good drainage exists for precipitation away from site
and such that water and wind erosion will be minimal

Geochemical characteristics of the geological strata are compatible with
the disposed waste especially 1n terms of providing high adsorption
absorption or chemical fixation of any wastes that may migrate from the
immediate area

3 10 CFR Part 61 50 NRC Radioactive Waste Disposal Requirements (Guidance
Only)

Avoid areas having known natural resources which 1f exploited would

result 1n failure to meet performance objectives of these regulations

Not located 1n 100 year floodplain or wetland

Upstream drainage areas must be mimimized to decrease runoff which

could erode or inundate disposal unit.

Sufficient depth the water table to prevent ground water intrusion,

perenmal or otherwise into the waste In no case will waste disposal be

permutted 1n the zone of fluctuation of the water table

Avoid areas where faulting folding or seismic activity occur with such

. frequency or extent to significantly affect the ability to meet performance
objectives or preclude defensible modeling and prediction of long term
impacts
Avoid areas where surface geologic process as mass wasting erosion
slumping landshiding or weathering occur with such frequency and extent
to significantly effect the ability to meet the performance objectives or
significantly mask the environmental monitoring program

52 SITE SELECTION
Several sites at RFETS were considered for the WMF Table 2 summanzes the imtial
selection process Cell #4 of the NSL was selected as the preferred site A detailed

analysis including numerical ranking of alternatives 1s included 1n the Decision
Document

. WMF-CDR Re 0 8 September 26 1995
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WASTE CELL LOCATION ALTERNATIVES RANKING

TABLE 2

Location Alternatives

NSL Cell | OU 11 West Northeast of OU 4 Solar NSL Cell #1
Factors #4 Spray Field NSL Ponds Module 2
Regulatory Good Good Acceptable Poor Poor
Complexity
Procurement Good Acceptable Acceptable Acceptable Good
50 Year Strategy Acceptable | Good Poor Poor Poor
Perceived Acceptable | Good Poor Acceptable Poor
DOE/EPA/CDPHE
Support
Perceived Other Acceptable | Good Poor Acceptable Poor
Stakeholder's
Acceptance
Adequate Siting Data | Good Good Poor Good Acceptable
Cost Good Acceptable Acceptable Acceptable Acceptable
Future Risk and Acceptable { Good Acceptable Poor Poor
Liability
Acceptable Waste Good Good Good Poor Good
Streams
Design Good Acceptable Acceptable Good Poor
Schedule Good Acceptable Acceptable Acceptable Good
Abulity to Support Good Acceptable Acceptable Acceptable Good
Near Term Risk
Reduction
Final Evaluation Good Good to Acceptable Acceptableto | Poor
Acceptable Poor
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. S3  SITE DESCRIPTION

A detailed description of the WMF site 1s contained 1n the Certificate of Designation
(CD) Application for the New Sanitary Landfill February 1992 The WMF site 1s
generally flat to gently sloping to the northeast, with an average gradient of about

2 percent Elevations range from 6 040 to 6 075 feet above sea level

531 Surface Water Features

Surface water features of RFETS include three intermittent streams several interceptor
ditches springs several ponds (including stormwater storage ponds) and scattered
wetlands There are no surface water features on the WMF site itself

The pnimary surface water features near the WMF site which are shown on Figure 1 are

Rock Creek drains the northwest corner of the buffer zone flows northeast to its
offsite confluence with Coal Creek Rock Creek flows in the fall winter and
spring at approximately 1/4 cubic feet per second (cfs) Flow 1s intermittent 1n the
summer

. Walnut Creek North branch starts south of the WMF site and drains the northern
portion of RFETS industrial area The Walnut Creek drainages flow offsite to the
east, eventually entering Great Western Reservoir

Upper Church Ditch, McKay Ditch, and McKay Bypass Canal are the closest
surface water features to the WMF site and are located at the southern boundary
of the site These ditches run pertodically 1n the spring with a flow of
approximately 10 cfs

532 Existing and Planned Land Use

The WMF site 1s part of the RFETS buffer zone and 1s located northwest of the developed
industnal area It 1s outside the safety perimeter of the RFETS firing range located to the
southeast Future land use for the area 1s solid waste and proposed low level mixed waste

disposal The planned use for the areas adjacent to the WMF site 1s open space based on
the RFETS Final Future Site Use Concept plan
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533 Wetlands and Floodplains

No wetlands are 1dentified on the WMF site based on the U S Army Corps of Engineers
RFP Wetlands Mapping and Resource Study December 1994 The closest wetlands are
along McKay Ditch and Walnut Creek several hundred feet to the south of the site

The WMF 1s not within any 100 year floodplains based on the RFP Drainage and Flood
Control Master Plan Apnl 1992

54 SITE GEOLOGY AND HYDROGEOLOGY
541 10N |

A detailed discussion of the RFETS Geology and Hydrogeology 1s provided in the 1995
Sitewide Geosciences Characterization consisting of the following

Volume I Geologic Characterization Report
VolumeII = Hydrologic Characterization Report
Volume Il  Groundwater Geochemistry Report

. Hydrogeologic cross sections 1n the approximate vicimity of the WMF are shown 1n
Figures2and 3 (Figures2 3 5 and 6 are from Plates 1n Volume II)

542 Field Investigations

Field investigations were conducted during the NSL siting study 1n 1990 Ten test holes
(TH 1 through TH 10) were dnlled to a mimimum depth of 50 feet or until bedrock was
encountered whichever was greater The location of these test holes 1s shown on
Figure 4 Test hole logs including soil properties test hole locations and elevations are
provided in the NSL CD Two new wells were dnlled in 1992 (3092 and 3192) Four
additional wells were dnlled as part of the geotechnical investigation for the WMF

543 Site Surfiaial Geology

A layer of topsoil less than 4 inches in thickness classified 1n the field as a clayey gravel
was observed at the ground surface The Rocky Flats Alluvium was encountered below
the top soil layer The Rocky Flats Alluvium consists of a medium to very dense clayey
sandy gravel with occasional cobbles The gravels are typically poorly graded Sand
and clay lenses were common Thickness of the alluvium ranges between 63 to 93 feet
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. and generally thins eastward across the site  The alluvium 5 to 10 feet above bedrock
was typically saturated

544 Site Bedrock Geology

Claystone bedrock (Arapahoe and Laramie Formations) was found underlying the Rocky
Flats Alluvium This bedrock unit 1s a hard to very hard shghtly sandy to sandy
claystone unit moist to very moist Depth to bedrock ranges between 63 feet below
ground surface at the east boundary of the site to 93 feet below ground surface at the west
end

545 Site Hydrogeology

Water levels 1n the test holes and monitoring wells were measured after completing
dnlling and several times thereafter Table 3 presents information regarding historic
water level measurements 1n wells and test holes at the site corrected to reflect the depth
to ground water below ground level (bgl)

The general piezometric surface and depth to ground water for the WMF site are shown
i Figures S and 6 According to Figure 5 ground water at the WMF site flows

‘ predominantly 1n a northeast direction with a relatively uniform hydraulic gradient which
ranges from about 0 009 to 0 013 f/ft Closer to Rock Creek a more northerly
component of flow 1s indicated Most shallow ground water associated with the WMF 1s
expected to eventually discharge to Rock Creek and associated stream alluvial deposits
primarily as contact springs and seeps occurring above the creek or as ground water flow
through hillslope colluvial deposits The position of these springs and seeps above
stream levels indicates that the Rocky Flats alluvium ground water system 1s not
recharged by Rock Creek 1n the area downgradient of the WMF

The hydraulic conductivity of the Rocky Flats alluvium 1s known to vary as much as five
orders of magnitude Field slug tests conducted in wells at the WMF indicate a range 1n

hydraulic conductivity values from 2 6x10 * (Well 4786) to 1 7x10 3 (Well 0190)
centimeters per second
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TABLE 3

SUMMARY OF NSL GROUND WATER WELLS AND TEST HOLES

Date of

Measurements
7/90 7/95

6/90 7/95
6/90*
6/90*
6/90 6/93
6/90*
6/90*
8/90 7/95
6/90*
6/90 7/95
10/86 7/95
12/92 7/95
12/92-4/94

The closest well to the WMF 1s approximately 1 mile hydraulically upgradient (west
southwest) of the site The well 1s a stock well The nearest domestic well 1s located
approximately 1 2 miles to the west or hydraulically cross gradient. In the assumed
regional downgradient direction the closest well 1s approximately 3 miles fo the
northeast This well 1s completed 1n the Fox Hills aquifer The closest downgradient
well that appears to be completed 1n the alluvial (uppermost) aquifer 1s approximately
three miles to the northeast A map with the well locations 1s shown 1n the NSL CD

%

RFETS NSL Depth to
LD. No. No, Water, fibgl
0390 TH 1W 50 55
0290 TH 2W 39 46
TH 3 48
TH-4 44
0490 TH 5W 41-46
TH 6 46
TH 7 40
1490 TH 8AW 48 56
TH9 38
0190 TH 10W 27-40
4786 N/A 52 62
. 3092 N/A >28
3192 N/A >30
*One time measurement
546 Local Ground Water Usage
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. 5SS ECONOMIC GEOLOGY

The WMF site has not been used for excavation or mining Mining 1n the area of the
WMEF has not been permitted or proposed based on the Final Future Site Use Concept
plan No old mine workings petroleum wells or mineral resources are located in the area
of the WMF The closest proposed gravel mining 1s approximately 1/4 mile to the
northwest and southwest Kaiser Hill 1s verifying that the WMF site 1s not encumbered
with any mineral rights

56 GEOLOGIC HAZARDS

The following provides a summary of geologic hazards at the WMF site Additional
information on faults landshides and mining activity 1s provided in Volume 1 of the
Sitewide Geosciences study

561 Faults and Seismcity

The closest faults are the Golden Fault which 1s approximately 2 miles southwest of
RFETS the Walnut Creek Fault, which crosses the southeast corner of the RFETS and
the Rock Creek Fault located approximately 1/2 mile north of the RFETS boundary

. Possible inferred faults trending north northeast through the RFETS industnal area show
no evidence of alluvium displacement (Evaluation of the Capability of Inferred Faults in
the Vicinity of Building 371 February 1995) The WMF 1s not located within 1000 feet
of any faults that have had displacement in Holocene time which 1s prohibited by 6 CCR
1007 3 Part 264 18

562 Erosion

The WMF site 1s relatively flat and not subject to severe erosion There 1s no evidence of
severe eroston at the site

563 Landshdes and Slumps

Landshdes or soil slumps occur on the sides of valleys due to the hydration and
lubrication of bedrock clay especially in areas of seepage Fresh landfill scarps are
present 1n the Rock Creek drainage north of the WMF site  However alluvial matenals
in flat lying areas overlying claystone bedrock such as the WMF site are stable No
evidence of landshdes or slumps 1s observed or are expected to occur at the WMF site
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564 Subsidence

61

According to the Jefferson County CAPP maps the WMF site 1s not 1n a subsidence
hazard area or area of old mine workings Geologic hazards 1n the immediate area are
limited as are hazards that may lead to subsidence conditions

DESIGN CONCEPT

WASTE CELL

The 115 000 yd?® gross capacity WMF cell 1s 360 ft by 435 ft at the top and
approximately 30 ft deep It 1s intended that this cell will be one of several future cells
that will form a waste management complex Therefore the cell design wall need to
accommodate the possibility of future expansion into adjacent cells Average placement
rates are estimated to be 250 yd® per day Maximum placement rates are estimated at 500
yd® per day All waste will be prepared for placement and meet the Waste Acceptance
Cnteria (WAC) pnor to transport to the WMF No waste processing will be done at this
facility All waste will be placed directly in the cell Only a short term staging area will
be provided for unloading of containerized waste Bulk wastes will be compacted after
placement 1n the cell

The cell hiner system will consist of two composite hiners a leak detection system and a
leachate collection system The leachate collection system will consist of a drainage
layer drain piping a sump and sump niser The leak detection system will also include a
sump and sump riser The leachate collection and leak detection systems will have flurd
momtoring sensors connected to a control panel in Building 283

The cell will be placed partly below grade wath the top of the liner system approximately
13 ft below the existing grade The lowest point of the liner leak detection system 1s
greater than 15 ft above the maximum measured ground water level The predicted
ground water level nise1s 75 ft for the 1000 year 72 hour storm (91n) and 16 5 ft for
the Probable Maximum Precipitation (PMP) 24 hour event (19 8 in) This assumes the
total depth of rainfall instantaneously infiltrates the so1l pores immediately above the
phreatic surface The relative porosity used for the so1l was 10% Contribution of
infiltration from upgradient areas would rot cause a greater ground water level nse due to
the lack of lateral confinement at the site
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The following remediation waste streams will be accepted at the WMF

Investigatively Denived Matenals (IDM) 1n drums
Low level mixed waste 1n boxes drums or containers
Bulk remediation wastes such as soils and sludges
Demolition debris from remediation activities

Waste 1n drums or containers may require removal from the container or compaction of
entire container during placement in order to meet the WAC The WAC 1s currently
under development

611 Cell Liner

The cell will be designed with a double composite liner and a composite final cover
system The hiner and cover will comply with RCRA Subtitle C requirements as
defined 1n 6 CCR 1007 3 Part 264 and 6 CCR 1007 2 Part2

The liner and leachate collection system (Drawing C002) used 1n the cell will consist of
from the bottom upward

A bottom (secondary) composite liner incorporating 3 ft of compacted clay and a
geosynthetic clay liner (GCL) overlain by an 80 mil HDPE geomembrane

A geonet leak detection system

A top (pnmary) composite liner consisting of a GCL overlain by an 80 mil
HDPE geomembrane with a protective geotextile

A leachate collection system consisting of 1 ft gravel (bottom) or geonet (side
slopes) overlain with geotextile filter fabric

A1 ft layer of common fill or select waste (initial layer of low level mixed waste
of select grading that will not damage liner) to protect the liners and leachate
collection system

612 GndBl W
Waste placed 1n the WMEF 1s intended to be recoverable The cell will be mapped
continuously using an alphanumeric system 1n order to document the location of waste

for regulatory documentation requirements and possible future retrieval Gnd markers
will be located around the penmeter of the cell A controlled survey point will be
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614

615

nstalled as a basis for this grid block mapping Cell gnds will be established for both the
horizontal axes and the vertical (elevation) axes

Runon and Runoff Control

The WMF runon and runoff control system during operation will be designed to control
the runoff from the 100 year 24 hour storm event (5 2 inches) Uncontaminated storm
water from areas not used for waste management will be routed to an evaporation pond
Contaminated water which comes in contact with waste material will be considered
leachate and transferred to the leachate collection system Potentially contaminated water
from roadways adjacent to the cell (prior to equipment decon) and the Waste Staging
Area will be handled as leachate

Clay Liner Test Fill

A clay hner test fill wall be constructed and evaluated prior to construction of the cell clay
liner The testing requirements and plan of construction will be defined 1n the
Construction Quality Assurance (CQA) plan to be developed duning Title II design

losur

A closure plan will be wnitten during Title I design which will include a conceptual cap
design and monitoring requirements At closure the final waste layer will be covered
with a1 ft thick operational cover The top of the operational cover will be sloped to
provide adequate surface drainage The operational cover will be left 1n place for
approximately six months to allow monitoring of the waste settlement prior to placement
of the final cover After the operational cover and underlying wastes have been allowed
to settle the final cover will be constructed over the operational cover
The final cover (Drawing C003) will consist of from the bottom up

A 2 ft layer of compacted clay

A GCL

An 80 mil geomembrane with protective geotextile

A 6 inch drainage/filter layer

A 3 ft cobble biotic/capillary barnier layer
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. A1l ft filter layer with geotextile

A1 ft layer of common fill and 1 ft layer of on site topsoil with
vegetation

The top surface of the final cover will be sloped 4% to provide drainage During
placement of the final cover the sump riser and leak detection sump risers will be
completed The risers will be provided with waterproof seals where they penetrate the
cover geomembrane The sump riser covers will be provided with air tight lids and air
sampling valves The cover surface will be vegetated to mmimize eroston and provide
stability

It 1s assumed a gas venting system 1s not required due to the type of waste being placed in
the cell The WAC will limit the quantity of material with the potential of creating
methane gas Gas monitoring will be performed during the operational cover phase to
venfy a venting system 1s not required

616 Leachate Production

Leachate production will be assessed using Version 3 of the Hydrologic Evaluation of
Landfill Performance (HELP) computer program The HELP modeling will be

. performed using RFETS chimatological data The HELP modeling will be performed for
the 1rutial 100 000 yd®cell Alternatives to be evaluated will include empty lined cell
lined cell with waste and covered cell

617 Leachate Collection System

The leachate collection system will minimize the depth of leachate on the pnmary hiner
durning operation and throughout the post-closure monmitoring period by removing liquids
The system will keep the buildup of leachate hydrostatic head to less than one foot above
the primary liner Slotted collection pipes will carry the leachate to the sump area The
pipes will be surrounded by gravel 1n the cell bottom

Two submersible pumps one for high and one for low flow rates will be installed in the
leachate collection niser The pumps will be controlled by a level switch as defined by
Rocky Flats Plant Standard SAM 104 The level switch will be adjusted so that at no
time will leachate pond more than 12 inches above the bottom of the lined cell The
pump motors will be installed with a sensor which will report to the control panel in
Building 283 alerting the operator of pump operation or failure
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Secondary containment will be provided for all leachate collection piping and ancillary
equipment outside the cell in accordance with 6 CCR 1007 3 Part 264 The leachate
piping will be equipped with continuous leak detection

Leak Detection System

The leak detection system will allow for detection collection and removal of hiquid that
leaks through the primary liner The system will consist of a geonet bounded above by
the primary liner and below by the secondary liner A solid pipe contained within the low
point of the leak detection system will serve as the sump riser for the leak detection
system A hquid level sensor will connect the system to a control panel 1n the office of
Building 283 A portable submersible pump for the leak detection sump will be used i1f
leakage 1s detected Detected liquids will be pumped back 1nto the cell or to the leachate
storage tanks The removal system will measure the volume of liquid removed with an

1n line flow meter The pump will be designed to operate manually

Action Leakage Rate (ALR's)

The ALR will be determined for the liner systems 1n accordance with 6 CCR 1007 3 Part
264 302 and EPA guidance The rate will be determined for both the cell and the
evaporation pond and will be used 1n the development of a Response Action Plan (RAP)

LEACHATE TRANSFER, STORAGE AND TREATMENT

Leachate Transfer and Storage

A leachate transfer and storage system will be provided to manage leachate that 1s
generated and collected 1n the cell This system will transfer leachate from the waste cell
to the leachate storage tanks The leachate storage tanks and ancillary equipment will
have secondary containment meeting the requirements of 6 CCR 1007 3 Leachate will
be transferred from the storage tanks to a treatment system at RFETS by a 5000 gallon
tanker truck

Three 500 000 gallon tanks will be used for leachate storage at the WMF (Drawing
C004) The leachate collection system must be designed for the 24 hour 100 year storm
(5 2 inches) which results 1n up to 667 000 gallons assuming all precipitation falling on
the cell 1s collected with no retention by the waste The 1 5 million gallon capacity is
based on two 100 year storms with the tanks imtially empty resulting in 1 3 million
gallons of required capacity and the monthly water balance for the wettest year on record
(RFETS 1977 1992) assuming treatment of 5000 gal /day resulting in 1 6 million gallons
of capacity The capacity will be finalized duning Title I design Higher probability
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. events of longer duration will be considered For example the 72 hour 25 year storm 1s
5 0 1nches

The leachate storage facility will be separate from the NSL system Secondary
containment for the storage tanks will comply with 6 CCR 1007 3 with an impermeable
coating and able to contain 100 percent of the potential spill volume and precipitation of
the 25 year 24 hour storm (4 0 inches) event The tanks will be designed 1n accordance
with 6 CCR 1007 3 Part 264 and Rocky Flats Plant Standard SM 136 Tanks
Containing Regulated Substances Heat tracing and insulation will be required for all
outside above grade piping and ancillary equipment for freeze protection

All piping matenals shall comply with Rocky Flats Plant Standard SP 220 Piping
Material Specifications Piping design fabrication and testing shall comply with Rocky
Flats Plant Standards SP 136 P&ID Legend & Symbols SP 211 Fabrnication of
Piping Systems SP 301 "Pipe Systems Testing Procedure and SP-401 General Pipe
Insulation

Leachate will require treatment prior to disposal Leachate will be pumped to the WMF
storage tanks and transported by tanker truck to a RFETS treatment facihty The three
tanks will have sampling ports All areas where leachate 1s transferred will be contained
to prevent spills

622 [Leachate Treatment Alternatives

6221 WMF Site

An off the shelf treatment unit or trailer could be located at the WMF A precipitation or
1on exchange process would be required to remove radionuchdes The estimated
treatment throughput 1s 5 10 gpm resulting 1n the capacity to treat 2500 to 5000 gal/day
operating one shift The pnmary concern 1s designing a treatment system without
adequate characterization of the expected leachate The waste stream will vary over time
resulting 1n changes 1n the leachate composition

If treatment 1s performed on site significant influent storage capacity 1s still required
Effluent from the treatment umt could be discharged to the evaporation pond after
treatment Increasing the size of the pond would not result 1n a sigmificant cost increase
Sampling would be required after treatment, so effluent storage tanks would also be
required
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6 2 2 2 Building 891

Building 891(Sitewide Treatment Facility) has the capability of treating the anticipated
leachate which could contain organics heavy metals and radioactive contamination The
maximum treatment capacity 1s 30 gpm S 000 gal/day was used as a design basis based
on historical operations and effluent capacity assuming one shift per day Higher rates
would be possible with additional shifts Building 891 has a tanker truck unloading
station and 30 000 gal of influent capacity The estimated treatment cost 1s $0 71/gal
Operating costs are currently carried by overhead The estimated transportation cost is
$0 18/gal based on the estimate for OU7

6 2 2 3 Building 374

It may be possible to treat the leachate in Building 374 However the current Building
374 process has restrictions on the amount of organic contamination that 1s perrmtted It
1s possible that the organic content of the leachate may exceed the Building 374 Iimats
Projects to add organic treatment capability to Building 374 are currently on hold The
current treatment capability of Building 374 1s 20 gpm The estimated cost 1s $1 60/gal
Transportation cost would be the same as Building 891

The leachate would be trucked to the unloading station at the D231 influent storage tanks
which have a capacity of 1 2 million gallons Storage capacity would still be required at
the WMF since the trucking capacity would be approximately 10 000 gal/day

6 2 2 4 Modular Storage Tanks

One alternative 1s to transfer the leachate to the Modular Storage Tanks (MSTs) by a
pipeline from the WMF The MSTs have a total capacity of 1 5 million gallons
However approximately 1 0 million gal of Interceptor Trench System (ITS) water 1s
being stored in the MSTs awaiting treatment in Bldg 374 The MSTs may not have
sufficient capacity to handle the igh water flows from both the ITS and WMF during a
high precipitation period The treatment would be restricted to Bldg 374 or Bldg 910
with restrictions on the organic content It 1s assumed both the ITS water and WMF
leachate would be RCRA F039 waste

6 2 2 5 Selected Alternative
The selected alternative 1s to provide storage capacity at the WMF for the estimated
leachate generation The leachate will be trucked to Building 891 for treatment with

Building 574 as an alternative treatment facility A treatment facility can be installed at
the WMF at a later date 1f determined to be more economical
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EVAPORATION POND

Uncontaminated runoff from areas of the facility not used for waste management will be
stored 1n the evaporation pond and disposed of by evaporation (Drawing C005) The
evaporation pond will be designed to store the 100 year 24 hour storm event Design of
the pond will be 1n accordance with established EPA guidelines The pond 1s anticipated
to have a capacity of approximately 2 million gallons

MONITORING

Ground Water Monitoring

Monitoring wells will be located around the cell to provide long term monitoring of
ground water quality upgradient and downgradient of the cell Existing and proposed
monttoring wells for the NSL will be used to the extent possible Monitoring wells wall
be designed and located to meet the requirements of 6 CCR 1007 3 Part 264 Subpart F
The Ground Water Detection Monitoring Plan (GWMP) for the WMF will have to take
into account the existing and proposed wells for the NSL and the potential impact of the
NSL on the site

The Tatle II design will 1dentify the number location and design of wells for ground
water monitoring during operation and the post closure pernod The monitoring well
location and design will be coordinated with the RMRS Environmental Restoration
organization The design will meet the requirements of the RFETS Environmental
Monitoring Division Standard Operating Procedures Colorado Revised and Amended
Rules and Regulations for Water Well Construction and Pump Installation and 6 CCR
1007 3

Surface Water Monitoring

Surface water monitoring will be conducted upstream and downstream of the WMF along
Upper Church Ditch Solar powered automatic samplers will be installed at three
locations to collect a sample whenever there 1s flow present 1n the ditch One sample
from each of the three locations will be analyzed quarterly Sampling locations will be
upstream of the NSL Cell #1 downstream of the NSL evaporation pond and downstream
of the WMF evaporation pond
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Air Monitoring

Ambient air momtoring stations will be nstalled at the WMF site to momtor for
radionuclides as required to meet Rocky Flats Health and Safety Requirements and
specific requirements of the facility operating air emissions permit

SITE WORK
Earthwork

The WMF will be designed to preserve and protect existing vegetation and other features
on or adjacent to the site that do not unreasonably interfere with construction The
project plan will identify staging and stockpiling areas

The grading design will provide existing and new contours at intervals of two feet and
spot elevations shown at grade changes and structure elevations Cross sections will be
provided where practical and where earthwork quantities are substantial The design will
provide for stockpiling of existing topsoil so the material may be reused on disturbed
areas The design will also indicate stockpile areas for other excess natural so1l (1if
applicable) for use as daily cover during facility operation

The design will specify appropriate compaction requirements for approved material
moisture requirements and general placement methods

Site Access

A new road will be constructed to connect the WMF to the main access road for the NSL
Dust abatement and erosion control will be addressed 1n the Drainage and Erosion
Control Plan The design will consider the types of road surfaces necessary to
accommodate the construction and operation traffic volume to adequately control any
potential dust and erosion problems

Roads will be generally designed to conform to the Colorado Department of
Transportation (CDOT) Roadway Design Manual Section 1100 (Off system and low
volume roadways) Estimated traffic volume counts will be based on the number of
anticipated trips to the WMF over the life of the facility Thickness design for the
aggregate gravel course section will be 1n accordance with the CDOT Roadway Design
Manual
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Secunity Fence

A new secunty fence will be provided surrounding the WMF to prevent unauthorized
access The fence will separate the WMF from the New Sanitary Landfill Manually
operated access gates will be provided to allow entrance to the WMF as well as an
emergency exit from the area The fence will be designed 1n accordance with Rocky
Flats Plant Standard SC 102 Secunty Fencing

Signage

Signs will be placed around the WMF boundary warning of hazardous and radioactive
matertal Warning signs for a hazardous waste facility will meet the requirements of 6
CCR 1007 3 Signs will also be installed to meet the RFETS Radiological Control
Manual (RadCon) for radiological posting and the RFETS Health and Safety Practices
Manual (HSP) 10 01 and 12 06 for Occupational Safety requirements Signage for traffic
and operations will also be included

Landscaping

Seeding with a proper mixture of grasses or other plant material will be required for
disturbed and bare areas to provide erosion control and water conservation 1n accordance
with the Soil Conservation Service requirements Plant material will be selected as
proven to be hardy in semu arid climate adaptable to the RFETS area Plants will be only
shallow rooted varieties to prevent penetration of cover matenials Landscaping shall
comply with Section 0290 of DOE 6430 1A Landscape stone may be used as ground
cover 1n areas where live vegetation ground cover 1s undesirable

Site Drainage

The WMF will be a Zero Discharge Facility A Drainage and Erosion Control Plan

and a Reclamation Performance Standard will be prepared during Title I design for
construction operation and closure of the facility A site drainage study for each phase of
WMF development will be prepared using the appropriate methods presented in-the
Urban Drainage and Flood Control Manual for determining storm water drainage and as
required 1n the Jefferson County Storm Dramnage and Technical Cnteria manual

Culverts and open ditches will be designed to accommodate the storm water as
determined 1n the drainage calculations Drainage must be designed to not allow flooding
of the containment berm from the 100 year 24 hour event The design will be in
accordance with Rocky Flats Plant Standard SC 109 Storm Sewer Design Critena

Road culverts will be sized to pass the 100 year 24 hour event with a headwater that will
not cause flooding of adjacent structures

. WMFCDRR 0 24 September 26 1995

3

e e ez




66

661

662

663

Drainage will be directed from undeveloped areas around the north and south side of the
facility into existing Rock Creek and Upper Church Ditch No new surface drainage will
be added to the Rock Creek drainage Surface drainage within the WMF site but outside
the waste cell will be routed to the evaporation pond

Erosion control on steep slopes (3 1) or steeper will be provided with erosion fabric
seeded with native grasses native shrubs rock riprap surface gravel surfaces hard
surface paving or other approved methods to prevent eroston Erosion control of other
areas will be provided by use of silt fences and hay bales per CDOT design cntena

UTILITIES

Water

A permanent underground water line to the WMF will not be provided A water line was
not installed for the NSL due to the estimated cost of $250 000 Water necessary for
construction operation and maintenance will be hauled to the construction site from
existing plant facilities Tanker trucks are available to transport water to the WMF as
water will also be hauled to the NSL Domestic drinking water will be provided by the
installation of a water cooler with replaceable 5 gallon bottles Potable water for the
Building 283 showers will be trucked to the site and stored 1n tanks

Water for eqmpment decontamination will also be stored 1n tanks at the facihity This
water will not have to be potable Potential sources of water are from the raw water pond
fire hydrants near Building 130 or the fire water tank for the NSL

Emergency eye wash stations will be located as required by RFETS HSP 7 04 The
source for eye wash water will be a portable pressure tank system with an emergency
wash system

Sewer

There will be no samtary sewer service to the facility Samitary service to Building 283 1s
accommodated through the use of incinerating toilet facilites Wastewater from
showering and hand washing will be trucked to the RFETS Sewage Treatment Plant

Propane

Propane supply tanks will be required at the facility to provide propane for space and
water heaters in Building 283 The propane system will comply with NFPA 58 Storage
and Handling of Liquified Petroleum Gases
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67 SUPPORT BUILDING 283

Building 283 will be a 7 000 square foot pre engineered steel building The floor plan 1s
shown on Drawing C006 The building includes a two bay equipment decontamination
facility and personnel facilities The facility will operate one shift per day five days per
week Exterior highting will be provided at the support facilities for possible mighttime
operation Portable lighting will be used for any mighttime work 1n the cell Itis
estimated that six people will be working at the WMF

Supervisor

Waste Technicians
Equipment Operator
Radiation Control Technician

671 Structural Requirements

Building 283 1s Performance Category 1 1n accordance with DOE STD 1021 92
Natural Phenomena Hazards Performance Categorization Critena for Structures
Systems and Components The facility use category 1s General Use in accordance
. with RFETS Standard SC 106 The structural design will meet the requirements of the
Uniform Building Code (UBC) and DOE STD 1020 94 Natural Phenomena Hazards
Design and Evaluation Critenia for Department of Energy Facilities

—— )

The loads used 1n the structural design of buildings and other structures will comply with
of ASCE 7 88 American Society of Civil Engineers Mimimum Design Loads for
Buildings and Other Structures Dead loads will include the weights of all permanent
matenals and equipment supported 1n or on the structure including the structure s own
weight built 1n partitions raceways HVAC duct work and other permanent static loads
Live loads will include floor and roof area loads moving vehicles and impact loads

Snow Loads Mimimum snow load will be 43 psf at ground level applied 1n accordance
with ASCE 7 88

Wind Loads Wind load design will be m accordance with ASCE 7 88 with a basic wind
speed of 109 mph Exposure C wall be used for all construction and the importance
factori1s 10

Seismic Loads Structures equipment and tanks will be designed in accordance with
RFETS Standard SC 106 as a General Use category

. WMF-CDR Rev 0 26 Septembe 26 1995

bY/




. 672

t1

Building 283 will include locker facilities a personnel protective equipment dress out
area, shower facilities office/break space and an area for measuring and testing
equipment Rest room facilities will be provided based on the anticipated occupancy per
UBC Incinerating type toilet facilities will be provided and require no water use Rest
room facilities with access for disabled 1individuals are located in Building 280
Handicapped access to Building 283 will be provided through the rollup doors Holding
tanks will be provided for fresh and wastewater Propane heat will be used to provide hot

shower water
673 Equipment Decontamination

6731 General

Building 283 will be used to decontaminate equipment that enters the waste cell All
equipment will require radiation screening and possible decontamination prior to leaving
the WMF site In addition, equipment dedicated to the WMF will periodically require
decontamination such as for maintenance The facility will contain a hot water pressure
washer The wash water will be collected in a sump filtered and collected in tanks The

. collected waste water will be transported by tanker truck to Building 891 for treatment
The equipment decontamination system will be designed to meet secondary containment
requirements specified in 6 CCR 1007 3

Building 283 1s located 1n close proxmmity to the exit route from the waste cell to
minimize potential spread of contamination The decontamination pad will consist of a
wash/decontamination area and a separate survey area so one truck can be surveyed
while another 1s being decontaminated The design will be based on RFETS Project
989457 Decon Pad Upgrades

6732 Process

The design of the equipment decontamination facility will be based on washing a
maximum of ten trucks per day using 100 gallons of water each The wastewater must
not exceed 300 mg/l of total suspended solids to meet the influent design basis for the
Building 893 pretreatment system that 1s under construction The equipment
decontamination washwater collection and storage system will be designed in accordance
with 6 CCR 1007 3 Part 264 SubpartJ Secondary containment for the storage tanks
will be impermeable and able to contain 100 percent of the potential spill volume The
tanks will be designed 1n accordance with Rocky Flats Plant Standard SM 136 Tanks
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. Contaming Regulated Substances Heat tracing and insulation will be required for all
outside tanks piping and ancillary equipment for freeze protection

All prping matenals will comply with Rocky Flats Plant Standard SP 220 Piping
Matenal Specifications Piping design fabrication and testing wall comply with Rocky
Flats Plant Standards SP 136 P&ID Legend & Symbols SP 211 Fabrication of
Piping Systems SP 301 Pipe Systems Testing Procedure and SP-401 General Pipe
Insulation

674 Heating and Ventilation

Heating of the equipment decontamination portion of the building will be required to
prevent freezing Heating and ventilating equipment will be sized to satisfy the building
heating and ventilating load requirements and to meet all general equipment design and
selection criteria contained 1in Rocky Flats Plant Standards the ASHRAE Fundamental
Handbook ASHRAE Equipment Handbook ASHRAE Systems Handbook and the
ASHRAE Applications Handbook

Ventilation and heating of the personnel areas will be provided as required to satisfy the
minimum requirements of Rocky Flats Plant Standards and the latest edition of ASHRAE

. Standard 62 and in accordance with NFPA 90A Installation of Air Conditioning and
Ventilating Systems 1f the air flow 1s greater than 2 000 CFM

675 Electrical and Instrumentation

480Y/277 volt three phase power will be provided at Building 283 for pumps and other
equpment Electncal outlets will be provided Lighting will be provided inside and
outside the bullding Low voltage power will be provided for instrumentation

676 Waste Staging Area

The Waste Staging Area will be provided for truck unloading short term storage of waste
prior to placement 1n the cell or storage of non compliant waste prior to return to the
ongimnator The staging area will be a bermed concrete pad The Staging Area will
comply with the requirements of 6 CCR 1007 3 Part 264 Subpart] Any hquds
collected 1n the Staging Area will be conveyed to the waste cell and handled as leachate
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681

682

SITE ELECTRICAL AND INSTRUMENTATION

General

All Tatle II drawings will comply with RFR Standard SE 108 Electrical Graphic
Symbols Drawings will include identification of each underground service location of
manholes splice boxes placement depth plan view dimensioning of services runs and
locations panel and MCC configurations panel circuit breakers and panel directories
Underground services will be located and their runs 1dentified with below ground
warning tape markers All power lines under roadways will be protected from crushing
or bending from uneven soil settling or other physical damages attributed to heavy
vehicle loading

Ex1t and emergency lighting systems will be designed 1n accordance with NFPA Code
No 101 Life Safety Code the National Electric Code (NEC) and Rocky Flats Plant
Standard SE 301 Emergency Lighting Equipment Emergency lighting will be
installed in major trafficways

Power Supply

The design package will provide for a pole line for 13 8 kV overhead feeders from the
NSL to the WMF The 13 8 kV line will provide power to a pad mounted 13 8 kV
480Y/277V 3 phase 4 wire transformer The transformer will feed an outdoor
distnibution center distribution and lighting panels at 480/277 volts 120/208
transformers and panels for receptacles intenor and exterior 277 volit ighting motor
control centers for motor power and controls and motor surge protection controls

Design practice will conform to the following Practices

1) IEEE Recommended Practices for Energy Conservation and Cost Effective
Planning 1n Industrial Facilities

2) IEEE Recommended Practice for Electric Power Distribution for Industrial Plants

3) IEEE recommended Practice for Grounding of Industrial and Commercial Power
Systems

4) IEEE Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems
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‘ 683 Extenor Electrical

6 8 3 1 Distribution

A new pad mounted transformer will be installed The secondary of this transformer will
feed an outdoor 480Y/277 volt 3 phase 4 wire distribution switchboard with an integral
main breaker The extension of the 13 8 kV system will be protected 1n accordance with
loading by pole mounted highting arrestor equipped fused cutouts at the riser pole to the
transformer Conductors from the riser pole to the transformer will be 15 kV type MV 90
EPR sunlight resistant pvc jacketed 100% copper tape shielded cable Where required
new underground duct banks will be 3 ft below grade and will consist of schedule 80
PVC conduit A minimum of one spare empty conduit 1n the duct bank will be provided
Approprately sized 1insulated green or bare copper ground wires will be installed with
each condwit used Vinyl marking and warning tape will be provided above the entire
length of duct runs

6 8 3 2 Transformer

The pad mounted transformer will be 1nstalled outside on a concrete base 6 inches
minimum above grade The ratings will be as follows Bottom feed 13 8 kV 3 phase
delta primary 480/277 volt 3 phase 4 wire wye secondary 60 Hz radial feed with

. deadfront construction 55/65 C nise non flammable non PCB containing coolant 95 kV
BIL 5 75 percent impedance 2 2 1/2 percent taps above and 2 2 1/2 percent below
nomnal voltage self cooled compartmental type tamper resistant, weather protected
with optional features including dual selector switch gauges liquid level dial
thermometer pressure vacuum gauge bushing inserts and lightning arresters

The transformer fluid will be contained around the pad by means of a curb or trench to
contain 150% of fluid volume Copper ground rods 3/4 in diameter by 10 ft long wll
be dniven to ground the transformer ground pads

6 8 3 3 Motor Control Center

The main distribution center will be metal enclosed type molded case distribution panel
board with a bus rated 3 phase 4 wire 60 Hz, 480/277 volts with incoming metering
compartment with selector switches for ammeters and voltmeters

A power monitor device (for monitoring only not control) will be rated for 3 phase
operation and will be capable of detecting phase loss low voltage phase reversal and
phase unbalance conditions on both Wye or Delta systems The monitor will be rated for
120 volts and the following NOMINAL ratings

‘ WMF-CDR Re 0 30 Septembe 26 1995

40




. Adjustment range 85 125 volts ac

Maximum input 140 volts ac

Frequency 60 Hz

Repeat accuracy 0 1% of setpoint

Dead Band 2%

Transient protechion 2500 volts RMS for 10 MS
Trip response 50 MS

Output contacts SPDT

Contact rating 4 amps @ 120 volts ac
Operating temperature 40 C to+55 C

The monitor will be installed 1n a metering compartment and will have a failure indicator
and an automatic reset The main breaker and branch breakers will be 100 percent rated,
with solid state trip adjustable long time and instantaneous pickup settings The main
breaker will have adjustable ground fault protection

Applicable standards UL-489 UL 891 NEMA PB1 and AB1

Applicable RFP Standard SX 164 Plant System Component Identification and
Labeling

‘ 684 Intenior Electrical
6 8 4 1 Distrabution

Distribution Panelboards will be 600 volts AC copper bus main breaker protected 3
phase 4 wire 480/277 volt panels for power and general highting applications complete
with door 1n door construction, ground bus 1integrated short circuit rating mimmum
22 000 amps RMS
Main breakers will be molded case thermal magnetic type up to 400 amps solid state
trip over 400 amps zone selective interlocked 1 2 or 3 pole branch breakers sized for the
specific application Provide 20 percent spare breaker space
Applicable standards UL 50 UL 67 NEMA AB1 and PB1

Applicable RFP Standard SX 164
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. 6 8 4 2 Panelboards

Lighting panelboards will be 480/277 volts or 120/208 volt 3 phase 4 wire copper bus
door 1n door construction main breaker ground bus 1ntegrated equipment short circuit
rating 22 000 amps RMS symmetncal bolt on1 2 or 3 pole breakers sized for the
specific application provide 20 percent spare breaker space and ground bus

Applicable standards UL 50 UL 67 and NEMA PBI
6 8 4 3 Illumination

Illumination levels will be determined from applicable tables n the latest edition of the
Iluminating Engineering Society (IES) Handbook for interior and exterior ighting
General levels of 70 50 20 footcandles (work stations work areas nonwork areas) will be
provided along with 100 footcandles in laboratory areas The energy conservation
measures recommended 1n DOE Order 6430 1A and ASHRAE Standard 90 will be
incorporated where cost effective

General building intenior highting fixtures will be recessed 2 ft by 4 ft fluorescent,
troffers with hugh quality acrylic lenses ballasts operating at 277 volts Parabolic
recessed fluorescent troffers will be applied where high mntensity low glare lighting 1s

. desirable Fluorescent fixtures will be equipped with high power factor electronic
ballasts and matched low wattage lamps for maximum efficiency Special hghting
fixtures may be operated at 120 volts

Perimeter building security ighting will be provided at access doors walkways and

roads Parking lots will be it by highting fixtures attached to aluminum poles mounted on
concrete bases Extenor ights will be weatherproof high pressure sodium with high
power factor ballasts operating at 277 volts photocell controlled

Emergency hight fixtures will not be on local area switches Emergency light fixtures wll
be equipped with a self charging low maintenance emergency ballast system Exit
lights will be provided 1n all buildings at all exits and exit corndors  The exat lights wall
be supphed with green hight emitting diodes (LED) spelling the word EXIT alow
maintenance battery and dual voltage charging system All exit sign power will be
supplied from un switched power

Applicable RFP Standard SE 301 Emergency Lighting Equipment
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686

687

69

691

Grounding

Buildings will be grounded by a ground loop surrounding the perimeter of the building
buried at a depth of 3 ft 1n clean fill The ground loop will provide less that 25 ohms of
resistance to ground and be installed per NEC around the building Size of the conductor
will be determined during Title I design The design will provide two ground test wells
one at each end of the building

The ground loop will be extended to the main building transformer switchgear panels
motors lighting fixtures and each electrical equipment enclosure The grounding will be
extended via ground wires installed 1n all electrical conduits throughout the interior and
exterior of the building Conduits will not be relied on for ground continuity

Applicable standards and codes NEC and UL

Applicable RFP Standard SE 103 Electrical Wining

Lightning Protection

Lightning protection will be provided on the roof of buildings per NFPA 780 and NFPA
70

Applicable standards and codes NEC UL 96 Standard for Safety Lightming Protection
Components UL 96A Installation Requirements for Lightning Protection Systems
UL-467 Grounding and Bonding Equipment and NFPA 780 Lightning Protection
Code

Raceways

See RFP Standards SE 103 Electrical Winng and SE 112 Buwlding Electrical
Raceway Systems for acceptable conduit, wire types and 1nstallation methods

ALARMS AND COMMUNICATIONS
Fire Alarms

Fire protection and detection will conform to DOE Order 5480 7A NFPA 72 and RFETS
Standard SF 100 Fire Protection A fire protection analysis will be requured to venfy
that spninkler protection 1s not required as Building 283 exceeds 5 000 square feet Ifa
spnnkler system 1s installed the fire alarm will consist of a fire alarm panel flow
switch(s) outside alarm bell(s) and a manual pull station as required by NFPA 101 Life
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. Safety Code If a sprinkler system 1s not installed the fire alarm will consist of a fire
alarm panel heat detectors and manual pull stations The design of either system will
conform to applicable NFPA and RFP standards

692 Life Safety/Disaster Warmng (LS/DW) System

A plant warning system referred to as LS/DW will be installed 1n Building 283

Head end equipment will consist of an approprnately sized amplifier power supply
supervisory system and back up batteries The head end equipment will be packaged as
an integrated unit (amplifier power supply supervisory equipment and batteries)
supphied by a manufacturer who supplies such umts as part of therr commonly available
products Additionally a switching unit will be supplied to allow the amplifier be
switched ON only during an actual announcement Back up battenes will have
capacity to supply power for required announcements during the 1 1/2 hour period
following a failure of normal power The supervisory system will sound a local alarm
An nstruction label will be located nearby which directs observers to call a repair number
if the system 1s not operating The supervisory system will also have capability to send a
signal to a remote momtoring location

Speaker horns will be installed outside buildings to provide LS/DW notification

. throughout the WMF See RFP Standard SE-401 Audible Warming Devices for Life
Safety/Disaster Warning System for call outs of ceiling speakers homs transformers
etc

An acceptance test, similar to the one contained in RFP Standard SE-401 will be
performed on the completed system to demonstrate performance of the system A
mimmum of 75 dBA will be measured on all areas and 10 dB above ambient noise levels
1n all areas

The 1nputs to the preamplifier will be routed through a prionty logic system which allows
only the highest pnionty signal to reach the preamplifier and subsequently broadcast over
the LS/DW The LS/DW system will feed from a dedicated circust breaker All LS/DW
equipment condut and cables will be labelled per RFP Standard SX 164 In addition
wire and cable should be labelled at both ends and 1n junction/pull boxes to insure ease of
trouble shooting RFP Standard SE-401 will be used as a guide for design and placement
of the WMF plant warning system Testing of the LS/DW 1nstallation wall comply with
Section 5 of RFP Standard SE-401
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Telephone

The design and construction will include a minimum of one functional telephone wall
jack 1n each work area. Access from the existing telephone system will be required
Typical service to each telephone set will consist of three four conductor cables Size
conduit accordingly

RFP Standard SE 550 Telephone Conduit and Equipment Installation will be used as a
guide to telephone 1nstallation

Instrumentation

Instrumentation and control requirements for the WMF will consist of new level controls
pressure indicators pump controls temperature indicators and controls and leak
detection Level controls will consist of high and low level alarms Shutdown interlocks
with pump controls to protect equipment and maintain a safe operating system will be
provided and shown on the Piping & Instrumentation Drawings (P&IDs) Sump leak
detection will consist of gravity feed pipe sloped towards the sump to collect liquids
This hiquid will be detected by a moisture detection system installed 1n the sump and wall
provide an alarm to alert operations personnel of a leak

Controls and instrumentation components will be designed to monitor control and alarm
automatically or manually as required and will comply with RFP Standard SAM 103

Instrumentation and Alarms  Crnitical alarms that require immediate action will use an
auto dialing system to notify the Shift Superintendent when duning off shifts when no
personnel are located at Building 283

610 ENERGY CONSERVATION
An Energy Conservation Analysis (ECA) 1s not required since the there are no new
buildings larger than 10 000 square feet and total energy consumption 1s not expected to
exceed 500 million BTU per year
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. 611 OPERATIONAL EQUIPMENT

Rolling stock and heavy equipment will be required for operation of the WMF It s
anticipated that this equipment will be dedicated to this faciity An imtial hist of
equipment, some of which may already be available at RFETS 1s provided below

Compactor (1 ¢ sheepsfoot) to compact bulk waste 1n the cell

Dozer to handle bulk waste and daily cover materal

Forkhft or Tool Carnier to unload drums and/or boxes of waste

Tanker Truck(s) to transport leachate and waste water from the
decontamination facilities to a Rocky Flats treatment facility

Potable Water Tanker Truck to transfer potable water for washing and
showering It 1s anticipated that this service will be subcontracted at the NSL so
that procuring a truck would not be necessary

612 OPERATIONAL SEQUENCE

Remediation waste will be generated at various locations within RFETS Bulk waste will
arrive at the WMF 1n dump trucks covered wath tarps or 1n roll-off containers on trucks
The trucks will enter the facility and drive into the cell to unload the waste  The

operational equipment will be used to handle and compact the waste mside the cell The
. transport trucks will exit to Building 283 for decontamination and survey prior to leaving
the site  Containerized waste wall be unloaded at the Waste Staging Area and the
transport trucks will not require decontamination The containenized waste will then be
transferred to the cell by the operational equipment. Containerized waste will either be
emptied from the container 1n the cell and compacted or the container and contents wall
be compacted together after placement 1n the cell Containerized waste should not sit at
the Waste Staging Area for more than one shift

613 SAFETY CONSIDERATIONS

The design and construction accomplished on this project will conform to DOE Order
5480 4 Radiological controls will be based on the RFETS RadCon Manual Itis
assumed the cell and equipment decontamination areas will be considered a
Contamination Area The National Fire Code and NFPA Code 241 Safeguarding
Building Construction and Demolition DOE Order 6420 1A RFETS HSP Manual and
CFR 29 (OSHA 1926 and 1910) will apply to work on this project during construction

. WME-CDR Re 0 36 September 26 1995

Yl



71

72

o
47

DECISION PROCESS

The decision documentation and approval will be conducted 1n a combined IAG and
RCRA Corrective Action Procedures mandated 1n the IAG and the RCRA Corrective
Action process will be combined to the extent practical The IM/IRA Decision Document
will be used to imitiate the IAG and the RCRA Corrective Action permit modification
process

A general two step process 1s contemplated and consistent with the approach taken under
both jurisdictional paths A review of the Highway 36 permit and the CD for the NSL
revealed a ssmilar process First waste acceptance (what) siting (where) and design
(how) 1s the threshold information required to trigger the permut or CD process
Normally waste acceptance siting and design are approved and authorzation to
construct 1s given Operational plans are then developed and approved dunng
construction

Similarly under the CERCLA/IAG process the Decision Document and the IM/IRA
mmplementation documentation such as the Title I design and WAC address waste
acceptance siting and design Any remaining operational 1ssues will be presented for
approval during construction

CAMU

The cell will be designated as a CAMU 1n the modification to the RCRA Corrective
action section of the permit The cell will be designed 1n accordance with the
requirements of 6 CCR 1007 3 Part 264 Subpart S Subpart S requires that the CAMU
comply with the siting requirements of 6 CCR 1007 2 Part 2 if the remediation wastes
remain 1n place after closure of the CAMU CAMUs are excepted from the umt specific
minimum technology requirements (MTRs) of Part 264 1including Subpart N for
Landfills As an enhancement, the WMF waste cell and support facilities will be
designed 1n accordance with the umt MTRs of Part 264

Some of the applicable umt specific MTRs of Part 264 are summarnized below

Subpart H Use and Management of Containers This applies to the Waste Staging Area
at the WMF
Sloped and designed to remove liquids from precipitation or containers elevated

to prevent contact with hquids (assuming no free hquids 1n
containers)(264 175(c))
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. Subpart ] Tanks This section apphes to the Leachate Collection and equipment
decontamination wastewater systems at the WMF The tank systems will have
Integnity assessment by independent Professional Engineer (PE) (264 192(a))
Secondary containment for tanks and ancillary equipment (264 193) consisting of
double wall tanks/p1ping or coated concrete containment
Overfill protection and leak detection (264 194)

Subpart K Surface Impoundments Ths section apphies to the Evaporation Pond at the
WMF The pond shall have the following

Top geomembrane liner (264 221(c))

Bottom composite liner with geomenbrane and 3 ft of compacted clay

Leachate collection system between the two liners (leak detection system) 12

inches of drainage materal or geonet

Leachate collection sumps and pumps

Construction Quality Assurance (CAQ) program directed by PE (264 19)

Subpart N Landfills This section applies to the Waste Cell at the WMF The cell wall
have the following

Top geomembrane liner (264 301(c))

Bottom composite liner with geomenbrane and 3 ft of compacted clay

Leachate collection system above top liner with 1 ft maximum leachate depth

. Leachate collection system between the two liners (leak detection system) 12
inches of drainage material or geonet
Leachate collection sumps and pumps
Construction Quality Assurance (CAQ) program directed by PE (264 19)
Survey benchmarks for cell and records on contents of cell and approximate
location of each waste type within cell (264 309)
Contaners must be greater than 90% full and crushed shredded or reduced 1n
volume before burial (264 315)

Subpart F  Ground Water Protection Thus section applies to the entire WMF site
73  RCRA Part B Permit
The Corrective Action Section of the RCRA permit will be inttially modified to designate

the CAMU and incorporate the threshold waste acceptance siting and design
information and subsequently modified to address operations
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. 74  CERTIFICATE OF DESIGNATION

A Certificate of Designation (CD) was approved by Jefferson County for the NSL as
required by 6 CCR 1007 2 Part 1 for Solid Waste Disposal Facilities Section 1 3 9 of
those regulations require that CDPHE approve significant changes 1n waste streams
design or operations The change 1n waste stream from non hazardous to hazardous and
the change 1n design configuration represent a significant change for the purpose of those
regulations

As an IAG remedial/corrective action that will accept only remediation wastes and 1s
conducted entirely onsite the WMF 1s not required to obtain either a new CD for the
CAMU or to modify the existing CD (paragraph 121 of the IAG) Because CDPHE 1s
reviewing both the IM/IRA Decision Document and the RCRA Corrective Action permit
modification the intent of the Section 1 3 9 requirements will be met

75 NEPA

National Environmental Policy Act (NEPA) values have been incorporated into the
CERCLA format Decision Document The Decision Document includes a NEPA
analysis for the WMF that considers socioeconomic impacts 1n a feasibility study type

. alternatives analysis This 1s considered Environmental Impact Statement (EIS)
equivalence

76 APENS

An Arr Pollutant Emissions Notification (APEN) will be required to notify the CDPHE of
potential emussions during construction and operation of the WMF

77 STORM WATER PERMITS

Any storm water discharges at RFETS are regulated by the EPA under the Clean Water
Act (CWA) The CWA requires that a National Pollutant Discharge Elimination System
(NPDES) permit be obtained for the construction activities of the WMF In order to
obtain a NPDES permut for construction a Notice of Intent (NOI) must be submuitted to
the EPA This NOI consists of a Storm Water Pollution Prevention Plan (SPPP) which 1s
developed specifically for the construction site  The NOI must be submutted to the EPA
at least 48 hours prior to the start of construction The SPPP must be signed by DOE
Kaiser Hill and the construction subcontractor prior to construction A NPDES permit
will not be required for operation as the WMF 1s a zero discharge facility as there will
be no discharge of storm water from 1ndustrial areas of the WMF All storm water
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runoff during operation will be collected 1n the leachate storage tanks or the evaporation
pond

QUALITY ASSURANCE
The System Category Levels for this project based on COEM DES 223 are 3 and 4

Category 3 relied upon for worker protection from radiological or toxicological hazards
required for protection of SNM required for site response 1n an emergency or provide
automatic fire suppression or detection capability

Categorv 4 systems not meeting the criteria for Categories 1 2 or 3
The following systems for the WMF are System Category 3

1 LSDW System for Building 283
2 Leachate collection and storage system and
3 Equpment decontamination wastewater system

All other systems including the waste cell Building 283 and the evaporation pond are
System Category 4

PRELIMINARY SAFETY ASSESSMENT

A Hazard Classification for the WMF determined that the facihity 1s less than Category 3
and 1s exempt from the requirements of DOE Order 5480 23 Nuclear Safety Analysis
Reports A Safety Analysis Report (SAR) is not required The draft of the Hazard
Classification 1s provided in Appendix 4

YALUE ENGINEERING ASSESSMENT

A value engineering type study was performed to determine the best way to design and
construct a retrievable mixed waste storage/disposal facility at RFETS The alternative
selected was a standard cell with an engineered floor to enhance retrievability The study
1s provided 1n Appendix 5 The Value Engineening Report and lessons learned from the
design and construction of the NSL were also utilized for the conceptual design of the
WMF

COST ESTIMATE

A cost estimate for the WMF 1s provided 1n Appendix 6 A Title II cost estimate will be
prepared by RMRS Cost Estimating
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12 PROJECT MANAGEMENT

The schedule work breakdown structure funding requirements and project risk
assessment are provided in the Project Management Plan The Title II design will be
performed by Merrick Engineers & Architects through a fixed price subcontract Merrick
performed the conceptual and detailed design for the NSL The design will proceed
directly to Title II without a Title I preliminary design The design will be reviewed by
RFETS organizations and MK Environmental Services at 50 and 100 percent After
completion of design a procurement package will be prepared for a fixed price
construction subcontract

13 PROCUREMENT ACTION

The construction contractor will procure all equipment and matenals for the WMF
There will be no Government Furmished Equipment (GFE) for the construction Heavy
equipment and tanker trucks required for the facility operations will be provided by
RMRS Waste Operations and will not be purchased by this project Merrick will
develop all procurement drawings and specifications required for construction

. 14  APPENDICES

1 CHECKLIST FOR CONCEPTUAL DESIGN DOCUMENTATION
2 APPLICABLE DOCUMENTS
3 OPERATIONAL REQUIRMENTS DOCUMENT
4 HAZARD CLASSIFICATION
5 ER MIXED WASTE DISPOSAL STUDY
6 COST ESTIMATE
7 FIGURES
8 DRAWINGS
Number Tutle
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51376 C003 Closure Plan Details
51376 C004 Leachate Tanks Plan
51376 C005 Evaporation Pond Liner Details
51376 C006 Building 283 Floor Plans
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APPENDIX 1

CHECKLIST FOR CONCEPTUAL DESIGN REPORT (CDR) COMPLETENESS

II CDR PARAMETERS

DOCUMENT

COMMENTS

Conceptual Design Documentation

Alternative Evaluation

IM/IRA
Decision
Document

A detailed study has evaluated different
alternatives from Onsite verses Offsite
to different locations Onsite and
different technologies Life cycle costs
were performed on each alternative

PMP

Project Specific Risk for schedule
concerns are addressed under the PMP
Risk from a human health and
environmental aspect are addressed in
the Decision Document

Preliminary Safety Assessment

CDR

A Prehminary Hazard Categorization has
been conducted which defined the WMF |
as a NonNuclear Facility The H&S plan |
along with the DD will fundamentally ‘
define the Safety Analysis Requirements §

Permitting/ NEPA values

CDOR &
IM/IRA DD

The CDR and the DD address permitting
issues However the NEPA values and
ARAR s are addressed 1n detail under
the DD

Socioeconomic evaluations

IM/IRA DD

The DD addresses this issue

Funding requirements & Life
cycle costs

“ Specific Risk Assessment

WP & IM/IRA
DD

The work package addresses outyear
funding requirements Life cycle costs
were addressed in the DD for
alternatives analysis

Value Engineering

CDR

A VE study was conducted on the
retnievability option of WMF The key
personnel were in attendance with
results documented Additionally 1s the
companson of alternatives conducted
under the DD

@
H2
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Public/Stakeholder Involvement

IM/IRA DD

The DD will become the document for
public review and comment The DD
addresses highlights of previous
community participation Ongoing public
meeting are held routinely with CAB ‘

Technical objectives

CDR

The CDR identifies the technical specific |
parameters and requirements All major
project milestones deliverables and
agreements are addressed under the
PMP

Cost Estimates

CDR

The CDR identifies a conceptual design
cost estimate Life cycle cost estimates
for comparative analysis are in the DD

Schedule

PMP

The PMP addresses the schedule with a
WBS of three levels and a logic flow
diagram All major project milestones
deliverables and agreements are
addressed The schedule Is resource
loaded for activities in FY 96 under the
approved Work Package

Site Selection

WMEF-CDR Rev 0

IM/IRA DD

43

The DD identifies the different
alternatives for site selection and took
into account future site use NEPA

_concerns Endangered Species Act etc

September 26 1995
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APPENDIX 2

APPLICABLE CODES, STANDARDS AND GUIDELINES

The most current revision or controlled copies of the following codes standards and guidelines
apply to the design of this project

General

1

10

11

12

13

DOE Order 6430 1A United States Department of Energy General Design Crnitena.

DOE Order 5820 2A Radioactive Waste Management Chapter III Management of Low
Level Waste

RFETS Conduct of Engineering Manuals Volumes1 2 3 4and 5
RFETS Configuration Change Control Program Manual

Rocky Flats Plant Standards Volumes! IT III IV Vand VI
RFETS Health and Safety Practices Manual

Manual on Foundation Investigations American Association of State Highway and
Transportation Officials

RFETS Radiological Control Manual

Subsurface Investigation for Design and Construction of Foundations of Buildings
American Society of Civil Engineers

Uniform Building Code Latest Edition published by the International Conference of
Building Officials 1CBO)

Minimum Design Loads for Buildings and other Structures ASCE 7 88 by American
Society of Civil Engineers

Department of Energy (DOE) Environmental Protection Safety and Health Protection
Standards DOE Order 5480 4

RFP Standard FO 5 Handling of Purge and Development Water
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. 14 RFP Standard FO 7 Handling of Decontamination Water and Wash Water
15 RFP Standard FO 8§ Handling of Dnlling Fluids and Cuttings

16 RFP Standard FO 13 Containerizing Preserving Handling and Shipping of Soil and
Water Samples

17 RFP Standard GW 1 Water Level Measurements 1n Wells and Piezometers

18 RFP Standard GW 2 Well Development

19 RFP Standard GW 5 Field Measurement of Groundwater Field Parameters

20 RFP Standard GW 6 Groundwater Sampling

21 RFP Standard GT 1 Logging Alluvial and Bedrock Maternal

22 RFP Standard GT 2 Dnlling and Sampling Using Hollow Stem Auger Techniques

23 RFP Standard GT 6 Monitoring Wells and Piezometer Installation

1  American Society of Civil Engineers Manual No 37 Design and Construction of
Sanitary and Storm Sewers

2 American Water Works Association Standards

3  Amerncan Association of State Highway and Transportation Officials Geometrics Design
and Highway Standards

4  Colorado State Highway Department Standard Specifications for Road and Bridge
Construction

5  Jefferson County Storm Drainage Design and Techmcal Critena

6  Colorado Department of Public Health and Environment Colorado Hazardous Waste
Regulations Code of Colorado Regulations 6 CCR 1007 3

7  Colorado Department of Public Health and Environment Siting of Hazardous Waste
Disposal Facilities Code of Colorado Regulations 6 CCR 1007 2 Part 2
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Colorado Division of Water Resources Revised and Amended Rules and Regulations for
Water Well Construction and Pump Installation 1988

9  American Association of State Highway and Transportation Officials  Policy on Design
of Urban Highway and Arterial Streets

10  Asphalt Institute  Asphalt Paving Manual  Thickness Design Manual ~ Soils Manual
for Design of Asphalt Pavement Structures

11 Rocky Flats Plant Standard SC 0102 Security Fencing

12 Rocky Flats Plant Standard SC 0109 Storm Sewer Design Critenia

13 Rocky Flats Plant Standard SF 0100 Fire Protection

Environmental (see also #6 7 8 under Civi])

1

o
o

Colorado Department of Health Air Pollution Control Division Colorado Air Pollution
Control Regulations Code of Colorado Regulations Title 5 Chapter 1001 Regulations #1
238

Colorado Department of Health Air Pollution Control Division Colorado Ambient Air
Quality Standards and New Source Performance Standards (Colorado Code of Regulations
Volume 5 Parts 14 8)

Colorado Department of Health Water Quality Control Division Colorado Water Quality
Control Regulations and Discharge Permit System Regulations (Code of Colorado
Regulations Title S Chapter 1002 Articles2 3 6)

Colorado Dept of Health Water Quality Control Division Colorado Water Quality
Standards Groundwater Standards (Code of Colorado Regulations Title 5 Chapter 1002
Article 8)

U S Environmental Protection Agency/Colorado Department of Health Water Quality
Control Division Stormwater Discharge Regulations (40 CFR 122 26)

U S Department of Energy National Environmental Policy Act Compliance National
Environmental Policy Act 40 CFR Parts 1500 1508 (CEQ regulations to implement
NEPA) DOE 5440 1C 10 CFR 1021 (incorporates requirements for comphance with
Endangered Species Act Fish and Wildlife Coordination Act National Historic
Preservation Act)
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7  Nuclear Regulatory Commussion Code of Federal Regulations Licensing Requirements
for Land Disposal of Radioactive Waste 10 CFR 61

Architectural
1 NFPA 101 Life Safety Code and NFPA Life Safety Code Handbook
2 Rocky Flats Plant Standard No SC 0100 Hollow Metal Doors and Frame
3 Rocky Flats Plant Standard No SC 0101 Bulders Hardware
4  Rocky Flats Plant Standard No SC 0104 Standard for Glass and Glazing
Structural
- 1 AISI Specification for the Design of Cold Formed Steel Structural Members
2 AISC Steel Construction Manual American Institute of Steel Construction
. 3 ASCE 7 88 Mimimum Design Loads for Buildings and Other Structures
4 AWSDI1 1 Structural Welding Code Steel American Welding Society
5  Rocky Flats Plant Standard No SC 0106 Equipment Seismic Qualification
6 SEAC 1984 Structural Survey of Colorado Building Department and 1971 Snow Load
Design Data for Colorado (1984 Reprint) Structural Engineers Association of Colorado

December 1984

7  DOE STD 1021 92 Natural Phenomena Hazards Performance Categorization Criteria for
Structures Systems and Components

8 DOE STD 1020 94 Natural Phenomena Hazards Design and Evaluation Critena for
Department of Energy Facilities
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9  ACI 318 Building Code Requirements for Reinforced Concrete American Concrete
Institute

Mechanical/Process

1  Backflow Preventor Standards ENG ST 73 1/10/79 ENG ST 72 12/12/78 and ENG ST
75 12/20/78

2 Umform Plumbing Code published by the International Association of Plumbing and
Mechanical Officials (IAPMO)

3 Umform Mechanical Code published by the International Association of Plumbing and
Mechanical Officials (IAPMO) and the International Conference of Building Officials
(ICBO)

4  Energy Conservation in New Buildings ASHRAE Standard 90 administered by the
Amencan Society of Heating Refrigerating and Air Conditioning Engineers Inc

5  Ventilation for Acceptable Indoor Air Quality ASHRAE Standard 62 administered by the

. American Society of Heating Refrigerating and Air Conditioning Engineers Inc

6  Rocky Flats Plant Standard SMU 0100 Safety Showers

7  Rocky Flats Plant Standard SMU 0101 Safety Eye/Face Washes

8  Rocky Flats Plant Standard SMU 0302 Ventilation Design

9  Rocky Flats Plant Standard SMU 0303 Heating Ventilation and Air Conditioning
Standard

10 Rocky Flats Plant Standard SMU 0304 Standard for Fans

11  Chimate Data for Air Conditioning Design Rocky Mountain Chapter Region

12 Rocky Flats Plant Standard SX 0128 Cleaning and Cleanliness Control

13 Rocky Flats Plant Standard SM 0136 Tanks Contaiming Regulated Substances

14 Rocky Flats Plant Standard SP 0136 P&ID Legends and Symbols
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Rocky Flats Plant Standard SP 0211 Fabrication of Piping Systems

16 Rocky Flats Plant Standard SP 0220 Piping Matenals Specifications

17 Rocky Flats Plant Standard SP 0301 Pipe Systems Testing Procedure

18 Rocky Flats Plant Standard SP 0401 General Pipe Insulation

Electrical

1 MIL HDBK 1004/4 Electric Utihzation Systems

2  NFPA 78 Lightning Protection Code

3  NFPA 70 National Electric Code (NEC)

4  NFPA 75 Protection of Electromc Computers/Data Processing

5 NFPA 101 Lafe Safety Code

. 6  NFPA 110 Emergency and Standby Power Systems

7  ANSVIEEE 141 IEEE Recommended Practice for Electric Power Distribution for
Industrial Plants

8  ANSI/IEEE 142 IEEE Recommended Practice for Grounding of Industrial and
Commercial Power Systems

9  ANSUIEEE 241 IEEE Recommended Practice for Electric Power Systems in Commercial
Buildings

10 ANSI/IEEE 242 IEEE Recommended Practice for Grounding of Industnal and
Commercial Power Systems

11 ANSVIEEE 446 IEEE Recommended Practice for Emergency and Standby Power Systems
for Industrial and Commercial Applications

12 ANSUIEEE 493 IEEE Recommended Practice for Design of Rehable Industrial and
Commercial Power Systems

13 ASHRAE 90A Energy Conservation in New Building Design

. WMF CDR Rev 0 49 September 26 1995




@
0

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Rocky Flats Plant Standard SAM 0103 Instrumentation & Alarms

Rocky Flats Plant Standard SAM 0104 Level Sensors

Rocky Flats Plant Standard SC 0107 Sealing Building Penetrations & Electrical Conduit

Rocky Flats Plant Standard SE 0103 Standard for Electrical Wiring

Rocky Flats Plant Standard SE 0105 Motor Control 3 Wire P/B Standards

Rocky Flats Plant Standard SE 0107 Quality Control of Molded Case Breakers

Rocky Flats Plant Standard SE 0112 Building Electrical Raceway Systems
Rocky Flats Plant Standard SE 0205 Emergency Exit Signs

Rocky Flats Plant Standard SE 0301 Emergency Lighting Equipment

Rocky Flats Plant Standard SE 0401 Audible Warning Devices for Life Safety/Disaster

Warning System

Rocky Flats Plant Standard SE 0550 Telephone Conduit and Equipment Installation

Rocky Flats Plant Standard SE 0701 Alarm System Cables
Rocky Flats Plant Standard SE 0901 Security Alarm Single Personnel Door

Rocky Flats Plant Standard SF 0100 Fire Protection Standard

Rocky Flats Plant Standard SX 0164 Plant System and Component Identification System

and Labelling
UL 96 Lightning Protection Components

UL 96A Lightning Protection Installation Practices
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‘ KAISER HILL
COMPANY
INTEROFFICE MEMORANDUM
DATE September 26 1995
T0 D E Steffen Projects Group Bldg 080 X8655
FROM D R Swanson Safety Analysis Bldg T886B X7009
SUBJECT HAZARD CLASSIFICATION FOR THE WASTE MANAGEMENT FACILITY
DRS-071-95
Ref D E Steffen 1tr DES-005-95 Hazard Classification for the

Waste Management Facility

This memo documents the Hazard Classification for the Waste Management
Facility and defines the safety analysis documentation requirements to comply
with this classification

@ i
Using proposed new DOE Standard DOE-EM-STD-30XX-9X EM Facility Hazard

Categorization Standard and DOE-STD-1027-92 the facility has been
categorized as less than Category 3 because 1t contains less than the
threshold levels of Pu The facility 1s thus exempt from the requirements of
DOE Order 5480 23 and may be managed as a Radiological Facility
Documentation requirements are defined 1n DOE Standard EM-5002 and include
the need for an Auditable Safety Analysis and a Health and Safety Plan The
details of an analysis are provided in Attachment 1

No response 1s required If you have any questions please contact me

DSL p3s

Attachment
As Stated

cc

F A Dougherty
D R Ferguson
J J Zimmer
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HALALY C(NTEGORILATION AmaALYIS

~MAR-CALCULATION FOR WASTE MANAGEMENT FACILITY

ASSUMPTIONS

To be conservative MAR was calculated using total Pu contents found i1n the
following sources

® QU4 Proposed IM/IRA-EA Decision Document

® Phase 2 RFI/RI Report 903 Pad and Mound and East Trenches Area
Operable Unit 2 Dec 93

® Direct results from sampling and analysis data from RFEDS from the
Phase I RI/RFI Work Plan for OU9

For QU4 data total Pu estimates were available For QU2 data the highest Pu
mean concentration was used For QU9 data the maximum measured Pu
concentration was used For those areas from which documentation was not
readily available (OU6 additional hot spots drill cuttings) the highest
concentration from OU2 and OU9 was used IM/IRA documentation indicates that
this 1s probably extremely conservative

‘ MAR CALCULATION
For OU4 total Pu 1s the sum of Pu 1n Liners Sludges Soils (Liners

Basecourse) Vadose Soi11 and Debris Debris measurements are not given 1n
the data so the average concentration for given data 1s used

Liners 0 020 g Pu 11800 yd®
Sludges 0 038 g Pu 10000 _yd3
So1ls 0 139 g Pu 11800 yd

Yadose 0.245 g Pu ZQ_QLZQ_\(LI3

Subtotal 0 422 g Pu 53600 yd

Debris (g Pu) = 0 422 g / 53600 yd® x 700 yd® = 0 0057 g Pu
Totalgup, = 0 442 + 0057 = 0.448 g Py 1n 54,300 yd’

For QU2 total Pu 1s the maximum concentration in the QU2 data times
29 080 yd®

Totalgpp = (31 41 x 10 12.c1/g / 0 076 C1/g) x 7 65 x 10° g/yd® x
29080 yd?

= 9.19 g Py 1n 29080 yd®

@
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For OU9 total Pu 1s the maximum concentration in the OU9 data times 9450 yd®

Totalogp, = (16 09 x 10 12.¢c1/g / 0 076 C1/g) x 7 65 x 10° g/yd® x
9450 yd®

= 1.53 g Pu 1n 9450 yd*

For other OUs tota1 Pu 1s the maximum concentration for QU2 and OU9 (31 41
pCi/g) times 368 yd*

Totalgme s = (31 41 x 10-12 C1/g / 0 076 C1/g) x 7 65 x 10° g/yd*

x 368 yd® .

Materi1al at Risk (MAR) 1s calculated by adding the totals for all Pu
calculations Per new STD-30XX segmentation could be applied to this system
and the MAR would be reduced In this case the much more conservative
approach of using total Pu in the Waste Management Facility will be applied
for simplicity

MAR = Totalgyp, + Totaly, s + Totalgg s, + Totalgwer pu
=0448 + 9 19 + 1 53 + 0 12

MAR = 11.3 g Pu
ANALYSIS -~ DETERMINATION OF HAZARD CATEGORIZATION
Using the proposed STD-30XX the Hazard Category 1s determined using the
following formula MAR x Ry, where MAR 1s calculated i1n the attachment to
this memo and Ry 1s taken from the standard as ARFm / ARF (ARF 1s the
Avrborne Release Fraction) or 5 x 10% /1 x 103 Thus the product 1s

MAR X Re = 113 g x (5x10%/1x10°% =0 057 g Pu

This number 1s less than the 8 4 g thresho]dé:¥ category 3 and so the facility
would be managed as a Radiological Facility -
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JUL- 6-85 THU 7 34

FAX NO 303 966 8538

MEMORANDUM

DATE
TO
FROM
RE

July 6 1995

Dorthea Holt
Doug Steffen
Operational Requirements Information

Tim O Rourks Don Mittlestadt, Chris Dayton K H),
Russ Boyd (K H)

| have used the outline of the Operational Requirements Document to provide
the Information in this memo Types of information requested by the Document,

which are not required for the low-leve! mixed waste disposal facllity (LLMWDF)
are annotated as “not applicable

1 Faclility Requirements
11 New Fadility

The purpose of the LLMWDF is to provide recoverable disposal for low level
mixed waste generated by remediation activities at the Rocky Flats
Environmental Tachnology Site (RFETS) The LLMWDF wiil be located at the
area currently designated as Cell 4 of the new sanitary landfill The facliity
should be sized to accept 50 000 cubic yards (cyd) of waste The design should
accommodate the possibility that the facllity may need to be expanded to a
capacity of 100 000 cyd

1.2  Modifications to an Exisung Facllity
Not applicable

2 Utility Requirements

Utilty requirements Include access roads for waste defivery vehicles and

environmental monitoring personne! Electricity will be required for the onsite
operations office

P 01
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3 Process Requirements

3.1  Process Description

Waste will be prepared for placement prior to transport to the facility it will be
transported and directly placed in the facllity as much as prachical Provislons
should be made in the immediate vicinity of the cell for an area to accommodate
currently undefined waste processing squipment.

3.2 Capacity Requirements

The cell should be sized to accommodate a mimmum of 50 000 piaced cubic
yards Facliities (haul roads etc ) shouid be designed to accommodate
placement of up to 500 cublic yards per day of waste An average placement
rate of 250 cublc yards per day should be assumed Assume that waste will be
transported In vehicles that can safely operate on existing RFETS roadways.

33 Storage and Handling Requirements

Assume that material will be transported and directly placed In the cell Storage
facilthies will not be required  Equipment will be needed to offioad containerized
. material Bulk material will require compaction

4 Operating Requirements

41  Operating Assumptions

The facility will operate one shift per day five days per week. Any maintenance
will be done dunng the second shift; also on a five-day-per-week schedule

42  Operating Prowisions
Not applicable

5 Design Requirements

51 Equipment and Controls

Equipment will be required to survey or locate the positions of the placed
material for future retneval Equipment wiii aleo be required to handie containers
and to compact bulk material
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52  Testing Provisions

Testng may be required for the placement and compachon of the bottom ciay
liner It would preferable to use the test fill for the sanitary landfill

5 3 Maintenance Provisions

Repalr or preventive maintenance may be required on the equipment operating
within the cell  Such maintenance should be performed during the second shift.

6 interrelationships With Other Processes Facllities, and Support
Services

61 Interrelationships With Other Processes

Environmental restoration activites will supply waste to the facility The waste
will be properly packaged and transportation provided by the generator

62 Interrelations With Other Facllities

Leachate from the cell leachate collection system will piped or trucked to the
Sitewide Water Treatment Plant.

83 Interrelationship With Support Services

Information provided to various questions above

7 Radloactivs, Hazardous and Mixed Materials (Non-Waste)
Not Applicable
8 Waste Management

81 Radioactive Waste
See 8 3 below

82 Hazardous Waste
See 8 3 below
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83 Mixed Waste

The facility will be designed to recelve low-level mixed waste The waste will be
processed as necessary to meet structural requirements for placement in the
cell No free liquids will exist except that materials that are solidified using a
comentation process may be placed prior to setup

84 Regulatory Requirements

The facllity wili be designed to meet the requirements of the Colorado Hazardous
Waste Act and the Resource Conservation and Recovery Act. Environmental
documentation for the facility will consist of a CERCLA EE/CA with full NEPA
integration A RCRA Part B permit will not be required but the design will meet
all the substantive requirements of a permit. A modification to the Jefferson
County Cortificate of Designation will probably be required as well

9 Health, Safety, and Environment

91  Radiation Safely

No shielding will be required Vehicles egressing the cell will probably need to
be surveyed and deconned as appropriate

8.2  Nuclear Criticality Safety
Not applicable

83  Industrial Hygiene
Not applicable

84 Industrial Safety
Operations need to minimize the interaction of foot traffic and heavy equipment.

95  Safety Analysls

A safety analysls should not be required for this project. DOE radiation
exposures should not exceed those established for Radiation Workers

o8 Fire Protaction !
Not applicable

I Py
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97 Environmenta! Protection and Pollution Control

The project will be approved under a CERCLA EE/CA. NEPA values will be
incorporated into the EE/CA. The facllity will be designed with a double leachate
collection system Lsachate will be contaminated with trace amounts of
radionuclides heavy metals and organics

10 Impacts During Project Execution

101 Iimpacts to Operations
Not applicable

102 Environmental Considerations

Would recommend that dust control measures be implemented during
construction to control nuisance dust

11 Relations to Other Projecta

11 1 Other Projects in Construction

This project will be constructed in the footprint of the sanitary landfill complex:
specffically cell #4 Sanitary cell #1 18 currently under construction immediately
to the west. We should consider designing the first module without berms and

having a common leachate collection system with the second phase module
which will consume the remainder of cefl #4

11.2  Future Projects

There will probably be other cslls developed for LLMW in the foolpnnt of the
sanitary landfill However current plans are in a protly liquid state right now
Wae should just focus on the current module Note Biil and Dorthea we need
to get together ASAP to discuss future modules. Card expects us to be
permitting the next phase right now

12.  Quality Assurance Provisions
The design will incorporate existing QA/QC procedures of the RFETS
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. 13  Safeguards and Security
Not applicable

14 Communications Requirements
Telephone lines will be required for the office traller for verbal fax and computer

16 Deactivation Decontamination and Decommissioning
Not applicable




ER MIXED WASTE DISPOSAL
STUDY

DRAFT REPORT
SEPTEMBER 1, 1995

GOAL

Find the best way to design and construct a retrievable mixed
waste storage/disposal facility at RFETS

CONCLUSION AND JUSTIFICATION

The alternative selected as the best way to provide for a retnevable
mixed waste storage/disposal facility was alternative 2 construct a
standard cell with engineered floor Major features of the standard
cell include a RCRA double liner lechate collection system and a
construction/retrieving ramp

Construction of a standard cell, with engineered floor represents the
simpliest most cost effective solution for modifying one cell of the
sanitary landfill currently being designed Major advantages of
alternative 2 include low cost proven technology and schedule
friendly Imitial cost estimate of alternative 2 1s in the range of

$60 80 Million

Alternative 2 offers a simple practical solution for storage and
retieving ER mixed wastes and 1s readily implementable




DECISION PROCESS

A one day session was held on August 30 1995 to find the best way
to design and construct a retnievable mixed waste storage/disposal
facility at RFETS A nine member team followed a structured
decision analyis process to identify the best solution to the decision
being made The steps of the process included

1 Determine the mandatory and desirable objectives to establish
a set of cntena for making the decision

2 Brainstorm viable alternatives for achieving stated objectives
3 Evaluate identified alternatives against set of objectives
4  Select best alternative and make final decision

The need for an immediate solution to design and construct a
retrievable waste storage/disposal facility limited the brainstorming
process for identifying alternatives Even within the set of
alternatives 1identified schedule impacts were the major reason that
specific alternatives were not acceptable Many of the identified
alternatives met most of the desirable objectives except schedule
mmpacts of being available as soon as possible

PROBLEM STATEMENT

Kaiser Hill has proposed to construct a waste disposal/storage facility
at the RFETS This facility 1s being designed to comply with RCRA
requirements for Subtitle C landfills and to meet the Colorado Part 2
siting requirements The facility will be constructed to contain a net
100 000 cubic yards of low level mixed waste (LLMW) While the
fundamental concept of this facility 1s one of a landfill for long term
disposal discussions with the public and regulatory agencies strongly
indicate that the public 1s opposed to leaving the waste onsite
permanently  Public interest groups appear to be very interested 1in
features that enhance the ability to retrieve waste from the facility
at a future date




. The purposes of this structured planning session are (1) to identify
the retrievability alternatives that should be evaluated (2) to
evaluate the alternatives for practicality implementability and cost
and (3) to select retrievability features that should be incorporated
into the design of the facility

DECISION STATEMENT

Find the best way to design and construct a retrievable mixed waste
storage/disposal facility at RFETS

IDENTIFIED ALTERNATIVES

The following alternatives were 1identified as viable options for
storing/disposing of ER wastes 1n one cell of the sanitary landfill at
RFETS with the abihity of retrieving wastes in the future

1  Construction of a standard cell with RCRA hner lechate
collection system and construction ramp

. 2 Construction of a standard cell described in alternative 1
plus an engineered floor to protect the cell liner

3 Installation of a standard cell plus all wastes containenzed
4 Construct a concrete vault

5 Construct a strong vault system

6 Entombment of ER wastes

7 Build new buildings for containerized waste

8 Pretreat ER soils before emplacement into a standard cell

9 Direct offsite treatment and disposal of ER wastes

10 Ex situ wvitrification of ER wastes plus cover for closure of
site
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RECOMMENDATIONS

Sufficient time existed to find the best solution to the decision
statement However there would be considerable value to
developing an implementation plan for the design and construction
of a standard cell plus engineered floor Such a plan would i1dentify
specific functions and tasks that would be required and provide an
opportumty to perform a cost savings analysis The next steps of a
structured analysis would be to describe the process logic for
implementing the solution develop an implementation plan and
conduct a cost savings analysis of the process

Follow up Issues

Effectiveness Are we doing the night thing?
Do we have credible objectives?

Planning Do we have a good chance of success?
How do we protect our plan?
How can we achieve cost savings?

TEAM MEMBERS

Bob Krenzer Facilitator Tenera
Russ Boyd KH

Doug Steffen RMRS/ER

Tom Lindsay RMRS/ER

Dave Enicson RMRS/ER

Bob Campbell RMRS/Eng

Bryan Lewis RMRS/Cost Estimating
Roland Bannister RMRS/SWOG

Don Ferrer RMRS/SWOG

Gil Pankonin RMRS




DECISION MATRIX

ALT 1 Standard |ALT 2 Standard [ALT 3- Std Cell
Cell Cell and plus
Engineered Floor |Containerized
Waste
MANDATORY OBJECTIVES

Ability to retrnieve all bulk and Yes Yes Yes
containenzed material in landfill
No selective retrievability Yes Yes Yes
Protection of public health Yes Yes Yes
environment and worker
Closure as soon as possible Yes Yes Yes
Ability to retrieve wastes after Yes Yes Yes
closure
Not necessary to containerize Yes Yes No
waste for retrievability
No storage of retrieved wastes at |Yes Yes Yes
cell site
Net 100 000 cubic yards capacity |Yes Yes Yes
Meet ARAR s Yes Yes Yes
Ability to retrieve waste during Yes Yes Yes
placement closure and post
closure
Available ASAP Yes Yes No
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DECISION MATRIX

ALT 4 ALT 5§ ALT 6
Construct Construct Strong {Entombment of
Concrete Vault |[Vault System ER Waste
MANDATORY OBJECTIVES
Ability to retrieve all bulk and Yes Yes Yes
containerized material in landfill
No selective retnevability Yes Yes Yes
Protection of public health Yes Yes Yes
environment and worker
Closure as soon as possible Yes Yes No
Ability to retneve wastes after Yes Yes Yes
closure
Not necessary to containerize Yes Yes Yes
waste for retrievability
No storage of retrieved wastes at |Yes Yes Yes
cell site
Net 100 000 cubic yards capacity |Yes Yes Yes
Meet ARAR s Yes Yes Yes
Ability to retrieve waste dunng Yes Yes Yes
placement closure and post
closure
Available ASAP No No No

9/21/95




DECISION MATRIX

ALT 10- ALT 79
Ex Situ Determined Not
Vitrification plus [To Be Viable
Cover
MANDATORY OBJECTIVES

Ability to retneve all bulk and Yes

containerized material in landfill

No selective retrievability Yes

Protection of public health Yes

environment and worker

Closure as soon as possible Yes

Ability to retrieve wastes after Yes

closure

Not necessary to containerize Yes

waste for retrievability

No storage of retrieved wastes at |Yes

cell site

Net 100 000 cubic yards capacity |Yes

Meet ARAR s Yes

Ability to retrieve waste during Yes

placement closure and post

closure

Available ASAP Yes some
question

9/21/95
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DECISION MATRIX

ALT 1 Standard
Cell

ALT 2 Standard
Cell and

ALT 4-
Construct

Engineered Floor [Concrete Vault

DESIRABLE OBJECTIVES
Order of Placement, Type
of Waste, Rad Level Haz .
COmpone’nt Medium Medium High
Retrieve Waste Without '
Damage To Liner Low High High
Mapped In Grid System

High High High

Simple Cost Effective
Design

High ($60 80M)

High ($60 80M)

Medium ($150)

Easy to Retrieve

Medium Medium High
Easy Access To Site

High High High
Use Same Equipment To
Place and Retrieve Wastes High High High
Regulatory Acceptance

Medium Medium High
Public Acceptance

Low Low Medium
Waste Throughput

High High Medium

9/21/95
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DECISION MATRIX

ALT 10- Ex Situ
Vitrification plus
Cover
DESIRABLE OBJECTIVES

Order of Placement Type

of Waste Rad Level, Haz Hiah

Component g

Retrieve Waste Without High

Damage To Liner 9

Mapped In, Grid System
High

Simple, Cost Effective
Design

Medium ($100M)

Easy to Retrieve High
Easy Access To Site
High
Use Same Equipment To
Place and Retrieve Wastes |, ..
High
Regulatory Acceptance
High
Public Acceptance
Medum
Waste Throughput
Low (Three Years
to Process)

9/21/95




CONCEPTUAL DESIGN SUMMARY COST ESTIMATE

Conceptual Design Report 133 480

CELL/SUPPORT FACILITIES

Title Il Design 520 187

Permitting 187 110

Pocurement 55 547

Preconstruction 220 929

Procedures 236 292

Project Management 1 368 795

Title 11l and Project Closeout 351 697

CELL/SUPPORT FACILITIES SUBTOTAL 2 940 557

Decon Facility 352 085

Perimeter Fencing 58 027

Site Lighting 26 340

Staging Area 25 639

Access Road 170 591

Cell Earthwork 1875 310

Cell Liners 1 037 094

Evaporation Pond 481 075

Cell General Requirements 270 213

Leachate System 19 866

Leachate Tanks 981 613

Leak Detection 30 653

Contractor Markups 2181 713

TOTAL CELL CONSTRUCTION COSTS 7 510 219

TOTAL CELL COSTS 10 584 256

CAP COSTS

Title Il Design 497 577

Permitting 128 467

Pocurement 38 023

Preconstruction 151 484

Procedures 162 134

Project Management 1 058 467

Title 1t and Project Closeout 241 357

CAP SUB TOTAL 2277 509

Cap Construction 1575 689

Cap Contractor Mark ups 726 997

Cap General Requirements 182 048

TOTAL CAP CONSTRUCTION COSTS 2484 734

TOTAL CAP COSTS 4 762 243

OPERATIONS AND MONITORING

Operations 1970 342

Post Closure Care and Momtonngr 411 264

TOTAL OPERATIONS & MONITORING COSTS 2 381 606
17 728 105

.TOTAL COSTS PRIOR TO MARK UPS

REV 1
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CONCEPTUAL DESIGN SUMMARY COST ESTIMATE

ADDITIONAL COSTS
Building Factor 361 763
. Escalation 1833 213
Procurement Direct Recovery 365 819
Site Support {38 4) 5 875 752
Site G&A (13 8 4) 2 944 679
Company G&A (16%) 3 885 269
Contingency (37 %) 11 005 400
ADDITIONAL COST SUBTOTAL 26 271 885
TOTAL PROJECT COST 44 000 000
Note Costs may differ shghtly to the cost estimate due to rounding errors

REV 1 9/26/95
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. Estimate Review

Project LL/MW CERCLA Waste Cell
Project # 989820 02
Project Estimator Bryan L Lew:s

Basis of Estimate Design Critenia package dated August 21 1995

Scope of Work _ Estimate 1s for a low level / mixed waste disposal cell  Project includes a waste cell
similar to the new sanitary landfill capable of stoning 100 000 cy of waste leachate collection tank
evaporation pond and a decontamination/support building The project was broken 1nto two parts the fist
has the construction and project support costs and the second has the operations and post closure cost The
following 1s a summary of the total proyect cost

Construction and Support Costs ~ $37 800 000
ations and Post Clos
Total Project Cost $44 000 000

Assumptions

e Production rates and matenal costs are from Means construction cost data 1995 and Richardson 1995
Matenal costs are based on Means construction cost data 1995 Richardson 1995 and Vendors quotes
The Project Support Operations and Post Cloure hours used 1n the estimate were submitted by Dave
Erickson and are assumed to be correct
The contingency for the project has been rated based on the level of information provided for the cost

esttmate
. Schedule provided with the Design Criteria pachage 1s correct for the use of escalation
Labor rates for FY96 were used to produce this estimate
No de watering will be required durning the construction of this project
No uie downs were used 1n the construction of the tanks
Crushed road base will be used for the perimeter roads
This 1s considered a rough order of magmitude (ROM) estimate due to the amount of assumptions made
1n this estimate
All electnical & utility quantitses are assumed since no details were given
No project specific WBS was provided to produce the estimate
The estimated costs are expected to change as more detail becomes available
It 1s assumed that extenor hights will be installed for operations during the might
Expansion and compaction factors were used in determining all soil quantities found 1n this estimate
These factors came form Construction Methods and Management second edition Table 2 2 typical
soi] weight and volume changes charactenstics
Since no specifications or manufacturers were specified for the equipment 1n this project assumptions
were made to determine a cost for all of the equipment 1n this project
Estimate does not take 1nto account any weather delays to the project which might require overtime to
bring 1t back on trach

Estimate Performed By ‘_&-—M’ -‘—’Z""?"?

Bryan L Lewis Cost Esumator

Esumate Reviewed and Approved by

Linda S “Lol'(c Cost Esumdting Lead

@
4l



Bunewns3 1s0) SHNY

pazijin poyjaw xeaig pasajeq

109losd rejnoiped ay) 10) ayeidosdde ase syuawae jie yey) ainsua o} siojoe) eAoqe oy) Buikidde uaym pasn aq pinoys Juawbpn| pooo
BA0qe UMOYS Syuadsad fenpiaipul ay) woij Jeauibue 100 ayy Aq paidwod aq pinoys pajsi jou sBuipjing 1o0) sio1oe4 Buipjing

__ /6 Lp __

__ /9EY __ __ 60 S2 u

%00 _|

= /00 E __ %00 __

Jojoe4 Buipjing aujjaseg

G6/ —m\w.

46 LY %9 EF %0 S %00 %S 0L %1 91 1500 Joqe esesIou| Juadiad [Bj0)
%00 0 %00 0 %00 0 %00 0 %0S 21 %00 0 ebueyd umiold A
%00 0 %00 0 %000 %00 0 %06 £ %00 0 Jamoys A
%2 | %S2 | %00 0 %00 0 %529 %52 9 siuaweinbey |enpedold 1A
%0L € %0L € %00 0 %00 0 %06 2 %00 0 Buyoluo A
%00 2 %00 } %00 0 %00 0 %00 | %00 0 uofleujwejuo) Al
%01 2 %01 2 %00 0 %00 0 %00 0 %00 0 node) Buipgng 11l
%S2 € %00 } 4000 %00 0 %000 %00 0 tonuo) sseaay Buping Il
%09 0 %09 0 %000 %00 0 %00 0 %00 0 [o1UOD $S820Y [BUOSIed |
FIO3UI TeUsIBPY
%00 0 %00 0 %00 0 %00 0 %00 0 %0€ 6 sjuewsinbey (einpesold A
%00 2 %00 S2 %00 S¢ %000 %00 0 %00 0 Kousyo3 uoponpold Al
%00 0 4000 4000 %00 0 %00 0 %00 0 Aeeg Wl
%002 4002 4000 %00 0 %00 £2 %00 0 enned ||
%00 ¥ %00 ¥ %00 0 7000 %00 ¢ %00 0 {euosied |
0S8 1S5
166 989 £88 ooy ¥ee 1EE
6LL 188 598 624 ey Ly ot s2t
211911 LLLOLLYLL 124 vel e2t
YLl 166 £88 122 592 ¥92 {10014 puz)L L) zzl et
104 655 988 598 0L 655 LY sbpig (oot 1))t
viE 118 Ly vt tiv v LLE ) sy euoz
sbpig s6pig sGpig §100Q J0 N0 jue|d Ui
sealy 10H sealy 104 sealy ploo BaJy paindeg $300Q] J0 WO Jojjng
9 S 14 £ 4 L
A103a32)

G661 9 YIIBJA 9ATI091JH

uonoNNsuo)) LidD 29 201d pPaxig

s103o8,] surpping

MIX .mmm



98982002 XLW Contractor Cat 1 8/31/95

! t \'%

BERs; Base Line Factors Building Facto 16 13 /)

. Project Location Landfill Construction & Final Cap Construction

Work Factors 1 0930 X Additional Factors 1 0625 Equals Building Factor

Work Factors Constraints Total I 930/]
Possible Subtotal Total
|  Personal DPOD 5010.15.1 M ! 000/
A Basic{go to rest room get dnnk of water phone etc) 4 1
B Slightly disagreeable conditions poor heating 3 :
C Extremely disagreeable most of the time hot objects 6 !
ordors & fumes or excessive temperatures ]
and or humudity ;
Il Fatigue M { 4 !
A Postion Class N
Working in close cramped positions 17 :
B Mental ]
Routine work committed to habit ¥ '
Full attention copying checking or calculating 2 :
Concentrated attention nonroutine 4 !
Deep concentration inspection work requinng 8 :
interpretation and discretion of unfamiliar nature :
]
1
I
t
1
1
1
1
]
1
!
)
[}
!
i
1
1

C Lghting
Normal light at least 75 candle power
. Looking through drybox windows
Less than 75 candle for normal work or 125 2
candle for close work
D Noise
Normal <60 dec

Constant noise such as machine shop > 60 dec 1
Average constant noise with loud sharp intermittent 2

noise such as punch press sheetmetal shop etc

E Restnctive safety devices

1 Safety glasses 0 0 00%!
2 Protective clothing ]
Whites :
Tyvex 1
AntiCs 2
Fully encapsulating suits 3
Lead apron 3
2
5
5

3 Face shield

4 Heavy tight fireproof coat and shield 1

5 Filter mask

6 Respirator
Half face 18
Full face 25
Supplied air 31

7 Glove box 15

- . A G e G G R S W G ma W W A e e e B e

RMRS Cost Estimating Page 1

e e



98982002 XLW Contractor Cat 1 8/31/95
il Delay 1M ! 0 00%
A Isolated job Little coordination with adjacent jobs 1 1
. B Farrly close coordination with adjacent job 2 :
C  Work in close proximity of building operations 150 :
IV Production Efficiency I ) 000/
A Average 10Hour work days 5 days/wk 9125/ efiictent 875 {
B Average 11 Hour work days 5 days/iwk 81 25 efficient 18 25 )
C Average 12 Hour work days 5 days/wk 76 25efficient 2375 :
D Deferred Break Work 3hrs off 1 hr 2hr off 2500 :
Clothing changes shower time & travel inclusive 1
V  Procedural Requirements ! 830%
A Work Package sign offs 0 000%1
1 A Package 45rmin/day 93 9304,
2 B Package 15 30min/day 313625 }
3 C Package 0 )
B  Hot welding 10min 21 '
C Confined space 10min 21 1
Vanes with job
Additional Factors Total I _ 6.25%)
Possible  Subtotal 1 Total
| Personal Access Control Time Study 0 0 00%
A  Secunty Check 0 1hey 000%!
B MAA Secunty Chec 729 x4 =2 9min 2 tnps n/out 6l 2 o~ 1
729x8=58min  4tnps inout 12 :
Il Building Access Control ! 0 00%
A No overnight matenal storage multiple matenal delivenes 1 H
. B No overnight matenal storage multiple matenal delivenes 325 :
i Building Layout ) 0004
A Distance from Locker Room to MAA Secunty Check H
11366 x4=45min 2 tnps infout 09 :
11366 x 8 =9 min 4 tnps infout 18 1
B Distance from MAA Secunty Check to Work Area |
11366 x 4 =6 min 2 tnps in/out 12 i
11366 x8=12min 4 tnps inout 25 ;
C Distance from Cafetena to locker :
135x4=54min 2 tnps infout 11 1
(for use with breaks) '
D Inordinate circumstances 2 1
25x4=10min 2 tnps in/out 2 :
25x8=20 min 4 tnps infout 4 :
IV Contamination 1 0 00%
A Categorys 1 4 ) ,
B Category 5 1 1
C Category 6 2 :
V Monitoring ! 0004
A  Self monitoring at combo 1 min 4min o8
B Monitor out except lunch &end of day 35min 14mu 2
C Monitor out at lunch 88 mmn 8 8mi 18
D Monior out at end of day 51 min 51m 11

No of imes may vary assume 4 ea

@
2

RMRS Cost Estimating

Page 2




98982002 XLW Contractor Cat 1 8/31/95

Vi Procedural Requirements ! 6254
A Pre evolution Meetings 1
1 One meeting per week 30min/wk/man 125 :
2 One meeting per week 60min/wk/man 25 {
3 One meeting per day 30 min 30min/dy/man 625 6.25 A:
4 One meeting per day 60 min 60min/dy/man 125 ”‘»«%w«:
Vii Shower jatl] ! 0004
A NA 0 0 00%,
B Endof day 9 min 19 :
C Deferred Break N/A 0 0 ‘1
D Breaks Lunch End of day 9rmin x 4= 36 mun 75 '
Viii Clothing change Rlinternal letter June 3,1957 ISRRENNED | 000%
6 minutes allowable Time Study 2 59 min H
A Deferred Break N/A 0 0 00%;
B Obreaks lunch & home emnx2= 12 25 1
C Tyvex 10min x2= 20 50 '
D AntCs 15min x2= 30 42 :
E Fully encapsulating surts 20minx2= 40 83 i
F 2 breaks lunch &home 6min x4= 24 50 '
G Tyvex 10min x4= 40 83 1
H AntiCs 15min x4= 60 125 '
1 Fully encapsulating suits 20min x4= 80 167 !
YORMRS Cost Estimating Page 3
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98982002 XLW Contractor Cat 2 8/31/95

Building Factor Evaluation Category 2 g Base Line Factors

. Project Location Low Level Operations & First Layers of Cap Construction
Work Factors 1 3100 x Additional Factors 1 3015 Equals Building Factor
Work Factors Constraints Total [ 31004]
Possible Subtotal Total
| Personal DOD 5010151 M P 400
A Basic(go to rest room get dnnk of water phone etc) 4 4 00%i
B Sightly disagreeable conditions poor heating 3 '
C Extremely disagreeable most of the ime hot objects 6

ordors & fumes or excessive temperatures

and or humidity
i Fatigue n Iy/A 27004
A Postion Class
Working in close cramped positions 07

P e e

B Mental
Routine work committed to habit q 0 00%,
Full attention copying checking or caiculating 2
Concentrated attention nonroutine 4
Deep concentration inspection work requinng 8
interpretation and discretion of unfamihar nature
C Lighting
Normal ight at least 75 candle power ERES
‘ Looking through drybox windows 1
Less than 75 candle for normal work or 125 2
candle for close work
D Noise
Normal <60 dec S
Constant noise such as machine shop > 60 dec 1
Average constant noise with loud sharp intermittent 2
noise such as punch press sheetmetal shop etc
E Restnctive safety devices

1 Safety glasses 0 00%}
2 Protective clothing 1
Whites 0004,

)

Tyvex 1
Anti Cs 2 2.00%!
Fully encapsulating suts 3 '
Lead apron 3 t
3 Face shield 2 '
4 Heavy tight fireproof coat and shield 15 :
5 Filter mask 5 1
6 Respirator '
Half face 18 1
Full face 25|  2500%,
Supplied arr 31 :
7 Glove box 15 1
@ i
)

RMRS Cost Estimating Page 1
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98982002 XLW Contractor Cat 2

il Delay JM

A Isolated job Little coordination with adjacent jobs
B Fairly close coordination with adjacent job
C Work in close proximity of building operations

IV Production Efficiency

A Average 10Hour work days 5 days/iwk 91 25/ efficient
B Average 11 Hour work days 5 days/wk 81 25 efficient
C Average 12 Hour work days 5 days/wk 76 25efficient

D Deferred Break Work 3hrs off 1 hr 2hr off

Clothing changes shower time & travel inclusive
V Procedural Requirements
A Work Package sign offs

1 A Package 45min/day
2 B Package 15 30min/day
3 C Package

B8 Hot welding 10mun

C Confined space 10min

Vanes with job
Additional Factors
| Personal Access Control Time Study
A Secunty Check
B MAA Secunty Chec 729 x4 =2 Smin 2 tnps infout
729 x 8 =58 min 4 tnps in/out

i Building Access Control
A No overnight matenal storage multtple matenal delivenes
B No overnight matenal storage multiple matenal delivenes
Il Building Layout i

A Distance from Locker Room to MAA Securty Check
11366 x4=45min 2 tnps infout
1 1366 x 8 =9 min 4 tnps infout
B Distance from MAA Secunty Check to Work Area

11366 x 4 =6 min 2 tnps in/out
11366 x8=12min 4 tnps infout
C Distance from Cafetena to locker
135x4=54min 2 tnps infout
(for use with breaks)
D Inordinate circumstances
25x4=10min 2 tnps n/out
25x8=20min 4 tnps inJout
IV Contamination
A Category's 1 4
B Category 5
C Category 6
V Monitoring Ti oV
A  Self monttoning at combo 1min 4min
B  Monitor out except lunch &end of day 35min 14mn
C  Monitor out at lunch 8 8 mun 8 8mu
D Monitor out at end of day 51mn 51m

No of times may vary assume 4 ea

RMRS Cost Estimating
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Page 2

8/31/95
TTTTEET 0 00%
1 w:’*‘f“" )
2 o
150 A
Sl 0 00%
875 . m.fx;:
18250 Logm™ 1
2375 ™o
N R
2500 . |
- ® )
T 000y
1. 0 00%!
93 -~
313625 .
0 '
21 o T gk :
21 = a1
Total I _3015%]
Possible Subtotal + Total
! 0 00%
01l - 000%!
6 -
12 o
- ' 0 00
1 i
3.25 :
» I 0 00%
~ T
09 T = |
18 -~ |
]
[}
12 !
25 2k :
-~ T
11 '
{
]
2 :
2 |
4 1
' 1004
0 !
1 100‘7:
2 i
! 290/
08 H
2 !
18 180 4l
11 1109,
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98982002 XLW

VI Procedural Requirements

A

Vil Shower

Pre evolution Meetings
1 One meeting per week
2 One meeting per week
3 One meeting per day
4 One meeting per day

A
B
C
D

N/A

End of day

Deferred Break

Breaks Lunch End of day

Vill Clothing change

—IGTMmMmOoOOwW>»

6 minutes allowable
Deferred Break
0 breaks lunch & home
Tyvex
AntiCs
Fully encapsulating suits
2 breaks lunch &home
Tyvex
AntiCs
Fully-encapsulating suits

RMRS Cost Estimating

&7

Page 3

Contractor Cat 2 8/31/95
Construction Management  FENHENEND) . 625/
|
30min/wk/man 125 '
60min/wk/man 25 :
30 min 30min/dy/man 625 625/
60min  60min/dy/man 125 '
Rl inter r 1 7504
0 000/,
9 min 19 :
N/A 0 0 1
9min x 4= 36 min 75 750/}
Blinternal letter June 3,1987 ERRFINGRO! | 1250/
Time Study 2 59 min i
N/A ERRERE0] 000!
6mnx2= 12 25 !
10min x2= 20 50 }
15min x2= 30 42 :
20minx2= 40 83 I
6min x4= 24 50 '
i0min x4= 40 83 !
15min x4= 60 125 12504
20min x4= 80 167 !



ESCALATION PERCENTAGE CALCULATION

ACTIVITY DATES
=
EscalationR { D 31 Aug-95
[Achiy Star D 1 10095,
[Actinty Fiush D 1-Dec-85!
MIDPOINT DETERMINATION

[Determunation of number

of days from stan of m”
actvty t  medpoint

"Dcmmmlnonot umbe

of days from ref snce

datet midpont f

guwhy 16
Deterrunation of numbe

{ months from ference

date to mdpont of

jactiwty 1
Activity M dpont O t 15-59-95‘

THIS SECTION DETERMINES

NUMBER OF MONTHS BY FISCAL

YEAR

FYB3

FY04

FY8S

1

- FY96

]
§

0
1]
1]

ESCALATION PERCENTAGE

Engineering

Project Title LL / MW CRCLA Waste Cell

1 User shall input corract dates for referance dat  aclivity st 1t and finish
dates withing the Activity Dates box. The program will caleulat and
prowide an escal tion mulhphie based on thoss dates and the escalation
fates provided

2 i project axtends beyond the yea 2010 see the program developer 10
make the required additions 1o the program

INSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM
B e e A AL

WASTE MGMNT CONST
ESCALATION
PERCENTAGES BY
FISCAL YEAR

2

Sl

r
&

olofe

EEEEEES

FY2001

Gl

:

daneee

FY2010

g




ESCALATION PERCENTAGE CALCULATION

. Project Title LL / MW CRCLA Waste Cell
ACTIVITY DATES
H 1 |INSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM
|Escal von Ret Dat - ]
1 User shall input comrect dales for reference dat  actwity start and finish
Actity Start O t dates withing the Activty Dates box. The program will caiculate and
Activity Firush O t prowide an sscalation muttiplier based on thoss dates and the escalation
rates provided
2 lfproject xtends beyond the year 2010 see the program developer to
MIDPOINT DETERMINATION make the required additions to the program.
Determination { number
{ days from stant ¢ 46
actwity to midpoint
rDommmanon of umbe
ot days from reference
dat to mudpoint f
activity 47
Determination of number
{ months from raference
dat Yo midpont f
activity 2
Activity Midpor t D t 16-Oct 95‘
WASTE MGMNT CONST
THIS SECTION DETERMINES ESCALATION
NUMBER OF MONTHS BY FISCAL PERCENTAGES BY
YEAR FISCAL YEAR
FY03 ;}3
FY94
FYS5 1
FY96 1
| FY97 0
FY98 0
'II' FY99 0
FY2000 1]
~FYO1 0
FY02
FY03 1)
FYO4 1)
FY05 [}
FY06
FY0?
FYOR
FY09
FY10
ESCALATION PERCENTAGE

Permitting




. ESCALATION PERCENTAGE CALCULATION

Project Title LL /MW CRCLA Waste Cell

ACTIVITY DATES
Escal tonR f D t augg:esl ‘
1 User shall input correct dates for reference date actvity start and finish
Actiity Stat D t 22<Jan- dates withung the Actinty D tes box. The program will caiculate and
ity Fnish D t 23~ provide an escalation multiplier based on those dates and the escalation
rates provided
2 If project extends bayond the year 2010 see the program developer t
MIDPOINT DETERMINATION make the required additions t0 the program
[Determunaton f umber
of days from stant { 107
activity to mudpor t
Ostermunation of number
of days from ref rencs
date t rrudpoint of
actvity 251
Oetermination of number
f months from reference
date to nudpoint ¢
" 8
Activity Midpoint D t a-my-sa
WASTE MGMNT CONST
THIS SECTION DETERMINES ESCALATION
NUMBER OF MONTHS BY FISCAL PERCENTAGES BY
YEAR FISCAL YEAR
_Fyg3 [1] FY93
_FYo4 FY94 2 50%;
FY95 1 FY85 350
FYo6 7| FY98 3.50
Fyegr [y FYS97 3.50
Fyes ¢} FYss 3.50%|
. “FYes 0 799 3
FY2000 0l FY2000 3.30%)
_FYo1 FY2001 3.30%
FY02 [1] FY2002 3.30%!
FYo03 FY2003 3 30%!
FY04 0 FY2004 3.30%!

é
:
:

a
:
;

é’
;
]

ESCALATION PERCENTAGE

Construction Mgmt & Insp and Project Construction

S Leanmiiono & P — PRt




ESCALATION PERCENTAGE CALCULATION

ACTIVITY DATES

1
Escalavon R 1 O t 31 Aug-95|
Escala

Activity Stant D t 1-Jul-9!

Actwity Frush D t 30- 96,

MIDPOINT DETERMINATION
[Oeterminaton of umbe
of days fromst nt f 229
activity t mudpoi t
Determination of umbe

fd ys from reference
dat to rmdpor t of

Clivity 168
DOet rmmination of numbe
of months from reference
dat t midpos t f
act vity 6
Actty M dporrt Ot 14 Feb-06)

Project Title LL /MW CRCLA Waste Cell

THIS SECTION DETERMINES
NUMBER OF MONTHS BY FISCAL

YEAR

[INSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM

1 Usershallinput correct dat  for reference date  ctivity stant and firush
dates withing the Activity Dates box. The program wili caiculate and
prowide an sscalation multiphie based on those dates and the sscalation
rat  provided

2 lEproject xtends beyond the year 2010 see the program developer to

make the required additions to the program

—
FYg3

FYo4

FY95

FY96

FY97

_Fres
r FY99
FY2000

olojojolo|n]+]0]0

FYo1

Fyez

FY03

(=) (=} (=] (=) («][=](=]

ESCALATION PERCENTAGE

Project Management

WASTE MGMNT CONST
ESCALATION
PERCENTAGES BY
FISCAL YEAR

3

SEEEEERE

1
2.50%!
3.50
3 50
3.50%
350
3.
3.30%
FY2001 3.
3.30%!
3 30%]
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Wiwlwiwiu
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ESCALATION PERCENTAGE CALCULATION

ACTIVITY DATES

1

Escalation A 7 D 1

31 Agg:QSI

Acivity Stan D _t
Actvity Firvsh Dat

30529_6{
1 Oc1-01
J

MIDPOINT DETERMINATION

[Determination of numbe
of days from start of
actwity to midpoint

914

Determination of number

{ days from reference
dat t mdpon t f
activity

1310

Det munation f mber
of months from  ference
dat to mudpoint ¢
ctvity

Actvity M Gpor LDt

43
T Apr 99

THIS SECTION DETERMINES
NUMBER OF MONTHS BY FISCAL

YEAR

Project Title LL /MW CRCLA Waste Cell

INSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM
m

1 User shall input correct dates for reference dat  activity starnt and finish
dates withing the Activity Dates box. The program will calculate and
prowde an escalation multiplier based on those dates and the sscalation
rat provided

2 Ifproject xtends beyond the year 2010 see the program developer to
make the required dditions t the program

FY93

—9

FY94

—Fves

1

“FYss

12

FYsy

12

12

ololoiolo

ESCALATION PERCENTAGE

Operations

WASTE MGMNT CONST
ESCALATION

PERCENTAGES BY
FISCAL YEAR




ESCALATION PERCENTAGE CALCULATION

ACTIVITY DATES

—

Escalaton R f D t

31 Aug-8s]

Activity St n D t

1

Activity Fimsh D t

1 Oct-01

MIDPOINT DETERMINATION

Determunation of umber
of days from start t
activity to medpomnt.

198

Determination of umber
of days from relerence
dat to midpoint of

act vity

2 026

|Determunation of umber
{ months from reference
dt t medpoint
actwity

67

Actvity Midpomnt D _{

17 Mar-01

Project Title LL /MW CRCLA Waste Cell Cap

THIS SECTION DETERMINES
NUMBER OF MONTHS BY FISCAL

YEAR

2

ESCALATION PERCENTAGE

Engineering Cap

1 Use shall input correct dates for reference date actvity start and firush
dates withung the Actvity Dates box. The program wilt calculate and
provide an escalation multipl er based on those dates and the escalation
rates provided

2 itproject xtends beyond the year 2010 sse the program developer to

llNSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM
s s A S

make the required additions t the program

WASTE MGMNT CONST

ESCALATION

PERCENTAGES BY
FISCAL YEAR

1 80%)

2.
3

3 S0%!

EEEREEEE

3.50%

FY2001

S

FY2010

3 30%!
3.30%)
3

3.30%:!
3 30%;

(A2 {23 [2)




ESCALATION PERCENTAGE CALCULATION

. Project Title LL/MW CRCLA Waste Cell Cap
ACTIVITY DATES
7] [INSTRUCTIONS ON USING THE ESGALATION MULTIPLIER PROGRAM ]
Escalation Ref D t 31 Aug-95 - —
1 User shali input correct dates for referance dat  activity start and finish
Activity St 1D t @io] dates withing the Actwity O tes box. The program wil calculat and
Activity Firush D t 1 Oct-02| provide an ascalation muitipher based on those dates and the escalation
1 rates provided
2, If project extends beyond the ysa 2010 see the prograrn developer t
MIDPOINT DETERMINATION make the required additions to the program
JDstermination of umbe
of days from start f 380
activity t _midpor t
Determination of number
of days from reference
dat t mudpor t f
ct vity 2208
Det rmination of umber
f months from reference
dat to mvdpor tof
activity 73
Aclraty M dpont D t 16-Sep-01
WASTE MGMNT CONST
THIS SECTION DETERMINES ESCALATION
NUMBER OF MONTHS BY FISCAL PERCENTAGES BY
YEAR FISCAL YEAR
FY93 0} FY$3
FY94 0| FY94 k
FY95 ﬁ'l FY9S 3
FY96 12 FY98 3,
FYS7 12 FY97 3 50%)
FY98 j‘ FYD8 3
_FY89 12 FY99 3.30%)
. FY2000 12 FY2000 3
FYO1 12 FY2001
FY02 0j FY2002
FYO03 FY2003 3.
FY04 FY2004 3.30%)
FY0S5 FY2008 3.
FY08 FY2008 3
FY07 [ Y2007 3.30%!
£Y08 FY2008 3
FY08 0 FY2000 3
FY10 [}) FY2010 3
ESCALATION PERCENTAGE

Project Management Cap

e n it e T ot sl AR RIS -



ESCALATION PERCENTAGE CALCULATION

Project Title LL/MW CRCLA Waste Cell Cap

ACTIVITY DATES

LL1 .

EscalatonR t D t N

(Actvity Stari D 1 1
[Actvity F resh Dat 1

9

I B
18]

MIDPOINT DETERMINATION

Det rmunation of umber

{ days from start f 152
actvity t  mudpor t
{Determinaton  f numbe
of days fromref nce
dat t mudpor tof

ctivity 2438
Det nAmunation { umbe
of months from refe nce
dat t mudpomnt f

cvity 80
Actiaty M dpont D t 2M l-oj

THIS SECTION DETERMINES
NUMBER OF MONTHS BY FISCAL
YEAR

383
=4
oigqg_o_[_ooowﬁﬁﬁlﬁi:‘ﬁ-uu

INSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM

1 User shall input correct dates for reference date activity start and firush
dates withing the Act'vity D tes box. The program will calculate and
provde an escaiation multiplie based on those dates and the escalaton
rates provided

2. If project extends beyond the year 2010 see the program developer to

mak the required ddiions ¢ the program

WASTE MGMNT CONST
ESCALATION
PERCENTAGES BY

FISCAL YEAR

T




ESCALATION PERCENTAGE CALCULATION

. Project Title LL /MW CRCLA Waste Cell
ACTIVITY DATES
1 ‘IINSTRUCTIONS ON USING THE ESCALATION MULTIPUER PROGRAM |
Escalation Ref D t 31 Aug B5]
e l 1 User shalf input corract dates for reference dat  actmty tart and finish
T'M_MQ_SMD‘ 1-Oa-02| dates withing the Act'wity Dates box. The program will calculat and
A"_““Xﬂ'_“""' 1-0ct-32 mpmvidoma:mmuonmupln based on thosa dates and the escalation
o
2 lfproject xtends beyond the year 2010 see the program developer to
MIDPOINT DETERMINATION maks the required ddiions to the program.

Determination of number
of days from start of 5479
activity t _midpoint
Determunation of numbe
{ days from reference
dat to mxipoint of

clivity 8 067
{Determination of umber
of months from reference

dat t mudpont f
actvity 265
Act vity Midpont D 1 1-O¢t 17,
WASTE MGMNT CONST
THIS SECTION DETERMINES ESCALATION
NUMBER OF MONTHS BY FISCAL PERCENTAGES BY
YEAR FISCAL YEAR
FY93 1) FY83 [
FY94 Ql FYS4 2 50%
FYgs 1 FY95 3.50%|
FYg6 12 FY96 3
FY97 12 FY87 3
FY98 12 FYs8 3.50%|
. _Fves 12 FY99 3
FY2000 12 FY2000 3.30%!
FY01 12 FY2001 3
FY02 12 FY2002 3.30%)
FY03 2 FY2003 3
FY04 12} FY2004 3.30%)
FY0S 2 FY2008 .30%
FY06 12 FY2008 3.30%!
FYo7 12 FY2007 3.30%|
FY08 12 FY2008 3.30%!
FY09 12 FY2009 3
FY10 12 FY2010 3.
ESCALATION PERCENTAGE

Post Closure Activities

o S e = o A

Ev
;
¥

ser



98982002 XLW

9/7/95
CONTINGENCY ANALYSIS SUMMARY
PROJECT TITLE LL /MW CRCLA Cell
PROJECT NUMBER 989820-02 LOCATION Sanitary Land Fill Cell 4
CONTINGENCY RANGE & STANDARD MIDPOINTS
Estimate Type Range MP |Factor, Estimate Type Range MP Factor
PLANNING {206 50¥) | 30/ [TITLE N (5/ 15/)| 100/
BUDGET (CDR) (157 40/) | 28/ :CWE FPMTC ((5/ 10/) 75/ \
TITLE | (10/ 204) | 15/ {CWE CPFF (10/ 15/) 1254
CATEGORY CONTINGENCY
ELEMENT OF COST COST PERCENT DOLLARS
$
ENGINEERING (TITLE | I 1) $3 855 068 42 /6 1 628 540
CONSTRUCTION INSPECTION $582 155 37/ 212923
o
PROJECT & CONSTRUCTION MANAGEMENT $9 586 934 32/ 3019884
e
IMPROVEMENT TO LAND $176 760 42/ 74 703
NEW BUILDING $566 288 38 216 534
BUILDING MODIFICATIONS $0 oY 0
OTHER STRUCTURES $12 411 979 384 4 746 030
SPECIAL FACILITY EQUIPMENT T~ %0 46 /6 0
g e
SPECIAL FACILITY INSTALLATION $0 40 /o 0
UTILITIES $0 48/ 0
STANDARD EQUIPMENT $0 36% 0
REMOVALS $1 34 4 0
—— ———— —
TOTAL $27 179 185 3642% $9 898 616
ANALYSIS PERFORMED BY Date
REVIEWED BY ﬁé@% Date aly [25
RMRS Cost Esumating DOE/MA 0063 Cost Guide

44




98982002 XLW

Engineering Design (Title 1, 1, Iil)

. A DESIGN COST SOURCE
H
I R Negotiated Contract
[C| PDHE or A/E Proposal
H S Nomal Historical Percent
E K Assumed Percentage
R Other
B DESIGN COMPLEXITY
H
| R Routine Civil Design
G | Routine Process Design
H S Unique Complex Construction
E K y Other
R
C METHOD OF ACCOMPLISHMENT
H
I R Design Build
G | EG&G Engineenng
H S A/E BOA
E Ky Other
®
D DESIGN COMPLETENESS
H
I R Title il Stage
G | Title | Stage
H S Conceptual Stage
E K y Other
R
Multipher
Risk Factor A
X Risk Factor B
X Risk Factor C
X Risk Factor D
X Mdpoint Range Factor

= Contingency Element Percentage

( ®6MRS Cost Estimating

IMPORTANCE

40 70
70 95
100
105 110
40 110

70 90

90 105
105 115
70 115

80 105
95 110
95 110
90 110

70 90

95 105
105 110

70 110

085
105
110
110
35 00
42.24 4

42%

MULTIPLIER

P

085

105

110

4

110

9/7/95




®
0

Construction Inspection

A INSPECTION COST SOURCE

Normai Historical Percent
Assumed Percentage
Other

R
|
S
K

ImIe-—-—I

\

B DESIGN COMPLEXITY FACTORS

R Routine Construction Single Area

| Routine Construction Multiple Areas
S Qualtty Level | or Il Work

K ' Other

PTmMIG-—I

C METHOD OF ACCOMPLISHMENT

R EG&G
l AJE

S Other
K

\

ITMIG-—IT

Multipher
Risk Factor A
X Risk Factor B
X Risk Factor C
X Midpoint Range Factor
= Contingency Element Percentage

RMRS Cost Eshmahng

IMPORTANCE

80 100
105 110
90 110

60 95
100 110
110 120

60 120

95 100
95 105
95 105

110

095

100
35 00
36 58 %

9/7/95

37%

MULTIPLIER

110

095

100




98982002 XLW

A P&CM COST SOURCE
H
I R More Complete than Needed
G | Adequate for Level of Estimate
H S Less Complete than Needed
E K Other
R

B DESIGN COMPLETENESS
H
I R More Complete Than Needed
G | Adequate for Level of Estimate
H S Less Complete than Needed
E K Other
|

C CONSTRUCTION COMPLEXITY
H
I R Recent Similar Construction
G | Routine Cold Construction
H S Hot Manufactunng Bldg Construction
E K ' Contaminated Removals

. R Other

D SERVICE COMPLEXITY

H
I R PM/CM Only Required
G | Escort/RPT Services
H S Waste/Decon Required
E K ' Other
R
Multipher
Risk Factor A
X Risk Factor B
X Risk Factor C
© X Risk Factor D
X Midpoint Range Factor

= Contingency Element Percentage

RMRS Cost Eshmating

10>

Project & Construction Management

IMPORTANCE

79 95
100
105 110
75 110

75 95
100
105 110
75 110

75 90
100
100 110
105 115
75 115

95 100
95 105
100 110
85 110

100
100
090
100
3500
3150 /

9/7/95

32%

MULTIPLIER

eatn

*

100

100

090

100




98982002 XLW

. Iimprovements to Land
A DESIGN COMPLETENESS IMPORTANCE
H
I R More Complete than Needed 70 95
G | Adequate for Level of Estimate 9 100
H S Less Complete than Needed 95 105
E K Y Other 70 105
R
B CONSTRUCTION COMPLEXITY
H
| R Routine 80 95
G | Extensive Sitework 9 100
H S Vanable Soil Conditions 95 100
E K Soil Supply/Disposal of Excess 100 105
R Rock Blasting 100 110
Other 80 110
C CONSTRUCTION SITE CONDITIONS
H
I R Unobstructed Area 85 100
G | Limited Obstruction 95 100
H S Obstructed 100 105
. E K Y other 85 105
R
D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS
H
i R Fixed Pnce (FP) 85 115
G | EG&G Maintenance 95 105
H S Cost Plus Fixed Fee (CPFF) 100 120
E K Y Other 85 120
R
Multiplier
Risk Factor A 100
X Risk Factor B 105
X Risk Factor G 100
X Risk Factor D 115
X Midpoint Range Factor 3500
= Contingency Element Percentage 4226 4

CONSTRUCTION SITE CONDITIONS

Unobstructed Minimal U/G Utiiities Uncongested Area No Contamination

No Operating Processes

Limited Obstruction One of the Above items Not True
. Obstructed Two or More of the Above ltems Not True

RMRS Cost Eshmating

103

9/7/95

42%

MULTIPLIER

100

105

100

115

BN e & a



98982002 XLW

New Buildings
A DESIGN COMPLETENESS IMPORTANCE
H
I R More Complete than Needed 85 95
G | Adequate for Level of Estimate 100
H S Less Complete than Needed 105 110
E KY Other 85 110
R
B CONSTRUCTION COMPLEXITY
H Recent Similar Construction 75 85
1 R Pre Engineered Building 85 95
G | Routine Construction (Office/Lab/ 90 100
H S Cold Manutfacturing)
E K Hot Manufacturing Building 95 115
R First Of A Kind Building 110 130
' Other 75 130
C CONSTRUCTION SITE CONDITIONS
H
1 R Unobstructed Area 85 95
G | Limited Obstruction 95 100
H S Obstructed 100 110
E KY Other 85 110
R
D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS
H
I R Fixed Pnce (FP) 85 115
G ! EG&G Maintenance 95 105
H S Cost Plus Fixed Fee (CPFF) 100 120
E KY Other 85 120
R
Multipher
Risk Factor A 100
X Risk Factor B 095
X Risk Factor C 100
X Risk Ractor D 115
X Midpoint Range Factor 3500
= Contingency Element Percentage 3824 %
CONSTRUCTION SITE CONDITIONS
Unobstructed Minimal U/G Utilities Uncongested Area No Contamination
No Operating Processes
Limited Obstructton One of the Above ltems Not True
Obstructed Two or More of the Above items Not True
RMRS Cost Estmating

[0y

9/7/95

38%

MULTIPLIER

“e

100

s

100

115




98982002 XLW

Building Modifications 0%
A DESIGN COMPLETENESS IMPORTANCE MULTIPLIER
H
I R More Complete than Needed 75 95
G | Adequate for Level of Estimate 100
H S Less Complete than Needed 105 110
E K Other 75 110
R o+
B CONSTRUCTION COMPLEXITY
H
I R Recent Similar Construction 85 100
G | Routine Remodel 90 105
H 8 Moditication in Cold Manut Bldg 100 115
E K Modsfication in Hot Manuf Bldg 105 130
R Other 85 130
C CONSTRUCTION SITE CONDITIONS
H
| R Unobstructed Area 85 95
G | Limited Obstruction 95 100
H S Obstructed 100 110
E K Other 85 110
@ -
D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS *
H
I R Fixed Price (FP) 85 115
G | EGA&G Maintenance 95 105
H S Cost Plus Fixed Fee (CPFF) 100 1.20
E K Other 85 120
R
Muttipher
Risk Factor A 000
X Risk Factor B 000
X Risk Factor C 000
X Risk Factor D 000
X Midpoint Range Factor 3500
= Contingency Element Percentage 000 /
CONSTRUCTION SITE CONDITIONS
Unobstructed Mirmimal U/G Utiiies Uncongested Area No Contamination
No Operating Processes
Limited Obstruction One of the Above ltems Not True
. Obstructed Two or More of the Above ltems Not True
RMRS Cost Estimating

109

917195

PRSI




98982002 XLW

IMmMIm-—I ITMIW-—I ImIe-—-I

ITMmI®-—-I

Other Structures

A DESIGN COMPLETENESS IMPORTANCE
R More Complete than Needed 79 95
| Adequate for Level of Estimate 100
S Less Complete than Needed 105 110
K ' Other 75 110
B CONSTRUCTION COMPLEXITY
R Recent Similar Construction 75 95
| Routine Construction 100
S Sizing Based on Bldg or Process Specs 105 115
K ' Other 75 115
C CONSTRUCTION SITE CONDITIONS
R Unobstructed Area 85 95
| Limited Obstruction 95 100
S Obstructed 100 110
K Other 85 110
D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS
R Fixed Price (FP) 85 115
l EG&G Maintenance 95 105
S Cost Plus Fixed Fee (CPFF) 100 120
KY Other 85 120
Multipher
Risk Factor A 100
X Risk Factor B 095
X Risk Factor C 100
X Risk Factor D 115
X Midpoint Range Factor 3500
= Contingency Element Percentage 24 ¥

CONSTRUCTION SITE CONDITIONS

Unobstructed Mirumal U/G Utilities Uncongested Area No Contamination

No Operating Processes
Limited Obstruction One of the Above items Not True

Obstructed Two or More of the Above ltems Not True

RMRS Cost Eshmating

Ny

38%

MULTIPLIER

o frd

100

e
115

9/7/95




98982002 XLW

ITMIG-—XI ITMIOG-—-TIT

ITMIW-I

-2

An-—-2

Special Facility Equipment

DESIGN COMPLETENESS

More Complete Than Needed
Adequate for Level of Estimate
Less Complete Than Needed
Other

B MATURITY OF TECHNOLOGY

Vendor Quote Available

Recent Similar Acquisition

Defined Process item (Hot or Cold)
Undefined Cold Process item
Undefined Hot Process ltem

First Of A Kind ltem

Other

C METHOD OF ACCOMPLISHMENT

Off The Shelf

Off The Shelf W/Modifications
Vendor Fabricated

Onstte Fabrication

DOE Contractor Supphed

Other
Multiphier
Risk Factor A
X Risk Factor B
X Risk Factor C
X Midpoint Range Factor

= Contingency Element Percentage

( D\( RMRS Cost Eshmating

IMPORTANCE

85 85
100
105 120
85 120

70 90
80 100
g5 115
1056 130
120 1580
140 200
70 200

70 95

95 100
100 110
105 115
105 120
70 120

100
130
100
3500

4550 %

9/7/95

46%

MULTIPLIER

100

130

100

A




98982002 XLW

@
0¢

ImMmIG-—~I ITMIG-—-I ITmIG-—I

IMIG-—-I

-2 Awn-—D A0n-—-—D

Xn-—2D

Special Facilities Install

A DESIGN COMPLETENESS

More Complete than Needed
Adequate for Level of Estimate
Less Complete than Needed
Other

B MATURITY OF TECHNOLOGY

Recent Similar Construction
Defined Process Area (Hot or Cold)
Undefined Cold Process Area
Undefined Hot Process Area

First Of A Kind Process

Other

C CONSTRUCTION SITE CONDITIONS

Unobstructed Area
Limited Obstruction
Obstructed

Other

IMPORTANCE

85 85
100
105 110
85 115

80 100
95 110
100 130
120 150
140 200
80 200

85 95

95 100
100 110
85 110

D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS

Fixed Price (FP) 85 115
EG&G Maintenance 95 105
Cost Plus Fixed Fee (CPFF) 100 120
Other 85 120
Multiplier

Risk Factor A 100

X Risk Factor B 100

X Risk Factor C 100

X Risk Factor D 115

X Midpoint Range Factor 3500

= Contingency Element Percentage 40.25 4

CONSTRUCTION SITE CONDITIONS

Unobstructed Mimimal U/G Utilities Uncongested Area No Contamination
No Operating Processes

Limited Obstruction One of the Above ltems Not True
Qbstructed Two or More of the Above items Not True

MRS Cost Eshmating

40%

MULTIPLIER

) e

s

1 00.

115

R a4 E
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98982002 XLW

Utilities
A DESIGN COMPLETENESS IMPORTANCE
H
I R More Complete than Needed 79 95
G | Adequate for Level of Estimate 100
H S Less Complete than Needed 105 110
E K ' Other 75 110
R
B CONSTRUCTION COMPLEXITY
H
]l R Recent Similar Construction 85 95
G | Routine Construction 90 100
H S Above Ground Utilities 100 110
E K Below Ground Utilities 105 120
R Y Other 85 120
C CONSTRUCTION SITE CONDITIONS
H
I R Unobstructed Area 85 95
G | Limited Obstruction 95 100
H S Qbstructed 100 110
E K ' Other 85 110
R
D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS
H
| R Fixed Price (FP) 85 115
G | EG&G Maintenance 95 105
H S Cost Plus Fixed Fee (CPFF) 100 120
E K ' Other 85 120
R
Multipher
Risk Factor A 100
X Risk Factor B 120
X Risk Factor C 100
X Risk Factor D 115
X Midpoint Range Factor 3500
= Contingency Element Percentage 48 30

CONSTRUCTION SITE CONDITIONS

/7195

48%

MULTIPLIER

100

120

100

115

r

Unobstructed Minimal U/G Utiities Uncongested Area No Contamination

No Operating Processes
Limited Obstruction One of the Above Items Not True
Obstructed Two or More of the Above Items Not True

RMRS Cost Estmahng

P -
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98982002 XLW

IMIG-—T

ITMIM®OG~—TI

ITmMmMI®-—-I

R
1
S
K

R
|
S
K

R
!
S
K

Standard Equipment

A DESIGN COMPLETENESS

More Complete than Needed
Adequate for Level of Estimate
Less Complete than Needed

' Other

B PRICE ACCURACY

Vendor Quote Available

Recent Similar Acquisition

Cold Process ltem

Hot Process ltem

Undefined Equipment (Hot or Cold)

Other

C METHOD OF ACCOMPLISHMENT

Y Other

Multipher

RMRS Cost Estimating

Off The Shelf
Off The Shelf W/Modifications
DOE Contractor Supplied

Risk Factor A

X Risk Factor B

X Risk Factor C

X Midpoint Range Factor

= Contingency Element Percentage

9/17/95

36%

IMPORTANCE MULTIPLIER
60 85
70 90
95 110
60 110

090

50 70
70 100
90 105
9% 110
100 115
50 115

118

50 95
95 100
95 110
50 110

100

090
115
100
3500
36.23 ¥

RPN S - SN W 1 e
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98982002 XLW

Removals

A DESIGN COMPLETENESS IMPORTANCE
H
| R More Complete than Needed 60 95
G | Adequate for Level of Estimate 100
H S Less Complete than Needed 100 115
E KV Other 60 115
R

B REMOVAL COMPLEXITY
H Routine Demolition 75 85
I R Underground Utilities 75 95
G | Cold Process Area 80 105
H S Hot Process Area 100 105
E K Contaminated items 105 118
R Y Disposal Complications 110 120

Other 75 120

C REMOVAL SITE CONDITIONS

R Unobstructed Area 85 95
| Limited Obstruction 95 100
S Obstructed 100 110
K Y Other 85 110
D METHOD OF ACCOMPLISHMENT/MARKET CONDITIONS
H
! R Fixed Price (FP) 85 115
G | EG&G Maintenance 95 105
H S Cost Plus Fixed Fee (CPFF) 100 120
E K Y Other 85 120
R
Muiltipher
Risk Factor A 100
X Risk Factor B 085
X Risk Factor C 100
X Risk Factor D 115
X Midpoint Range Factor 3500
= Con*ingency Element Percen‘*age 34.21 4

CONSTRUCTION SITE CONDITIONS
Unobstructed Minimal U/G Utiities Uncongested Area No Contamination
No Operating Processes
Limited Obstruction One of the Above Items Not True

. Obstructed Two or More of the Above ltems Not True

RMRS Cost Eshmating

34%

MULTIPLIER

100

085

100

oot

115
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